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ABSTRACT 
 
 
This study attempted to identify aspects of student engagement and capital inputs 
that impacted student achievement. The primary research question in the study asked: 
Does student engagement mediate the effects of capital inputs at the student, school, and 
class level to improve student achievement? The study also sought to understand how 
student engagement, capital inputs, and student achievement differed between White and 
African American students. This study used the 1990 and 1992 follow-up waves of the 
NELS:88 dataset. Two standardized scores defined student achievement: 12th grade 
reading and mathematics. The data were analyzed using confirmatory factor analysis 
(CFA) and structural equation modeling (SEM). Data analyses failed to support student 
engagement as a mediator of capital inputs for increased student achievement. Instead, 
the study supported the class-level factor, comprised of the track-level of the class and 
teacher expectations for student success, as having the strongest effect on student 
performance, although school-level factors and teacher perceptions of student 
engagement were significant in the model. The class-level factor had a strong path 
coefficient (.889 for White students; .726 for African American students) for student 
achievement. The final model explained 52% of the variance in student achievement for 
White students and 38% of the variance in student achievement for African American 
students.  
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CHAPTER ONE 
 
INTRODUCTION 
 
In 1979, Ron Edmonds, then director of the Center for Urban Studies at Harvard 
University, delivered these well-known lines in the Educational Leadership magazine.  
We can, whenever and wherever we choose, successfully teach all children whose 
schooling is of interest to us. We already know more than we need to do that. 
Whether or not we do it must finally depend on how we feel about the fact that we 
haven't so far. (Edmonds, 1979, p. 23) 
This quote became the mantra of the effective schools movement of the 1980s. 
Nearly 30 years later, however, the achievement gaps of poor, minority, and disabled 
students remain a national dilemma (McKinsey & Company, 2009a). In recent years, 
student engagement theory has become prominent as a lens for understanding how to 
help schools involve students in learning (Finn & Voelkl, 1993). Many educators have 
written about the need to engage their students; yet few have formally and empirically 
defined engagement.  
Purpose Statement 
The purpose of this study was to extend a validated model of student engagement. 
The literature describes student engagement as the “extent to which students are 
committed to and participate in the curriculum and other school activities” (Glanville & 
Wildhagen, 2007, p. 1019). Student engagement theory plays an important role in many 
educational achievement studies, with researchers finding higher levels of student 
engagement are associated with better academic outcomes (Archambault, Janosz, Fallu, 
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and Pagani, 2009; Finn, 1989; Finn & Voelkl, 1993; Leithwood & Jantzi, 1999a, 1999b; 
Skinner, Kindermann, & Furrer, 2009; Smerdon, 1999; Walker & Greene, 2009). 
Researchers also find lower levels of engagement are associated with poorer academic 
outcomes. Specifically, researchers recognize that at-risk students demonstrate a weak 
pattern of school engagement that often culminates in dropping out of school, considered 
the ultimate form of disengagement (Alexander, Entwisle, & Kabbani, 2001; Finn, 1989; 
Finn & Voelk, 1993). However, in spite of the growing body of literature on student 
engagement and achievement, there is much to learn. First, the literature on student 
engagement has not formally defined the variables that contribute to student engagement, 
even when using the same dataset. Second, few researchers have used a validated model 
of student engagement to analyze both antecedents and effects of engagement.  
The first purpose of this study was to extend a validated, multidimensional model 
of student engagement as a potential mediator of capital inputs on a measure of student 
achievement. This study used a second-order multidimensional model by Glanville and 
Wildhagen (2007), validated using confirmatory factor analysis. To date, no published 
study has analyzed this model. Chapters Two and Three explain this model in more 
detail. Second, this study attempted to identify some of the student-level, school-level, 
and class-level variables that may impact student engagement, with the purpose of 
identifying the malleable variables that can be influenced by school leaders. Third, the 
study analyzed both the antecedents and effects of the engagement model across two 
racial groups: White and African American students. Last, the study used a methodology 
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that allows the analysis of a multidimensional model of student engagement. The focus 
was on second-order latent factors analyzed with structural equation modeling. 
Introduction to the Student Achievement Problem 
This chapter begins by identifying one way student achievement has been 
measured and found lacking. This area of concern is academic readiness for college. This 
chapter discusses the individual and societal problems, as well as the racial achievement 
gaps, associated with this issue. Next, the chapter introduces a brief overview of student 
engagement, the theoretical lens for this study, and then identifies the challenges of 
operationalizing and measuring student engagement empirically. 
College and Career Readiness 
Prior to the 1980s, a high school diploma was sufficient for many jobs (National 
Governors Association, 2002). However, technological and economic changes have 
transformed the nation’s economy, closing many of the factories and mills that previously 
hired high school dropouts and high school graduates with no post-secondary training. 
Now, more rigorous knowledge and skills are required from our high school graduates 
(Bosworth et al., 2007; National Governors Association, 2002; Strong American Schools, 
2008). Technical training at a two-year institution or a full professional degree at a four-
year institute is now a requirement for most careers (Bosworth et al., 2007; National 
Governors Association, 2002).  
Workers with a college degree have greater job security, with workers having 
only a high school diploma experiencing twice the unemployment rates of those with a 
college degree (Dougherty, 2010). In a 2006 U. S. Higher Education Report, the 
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Spellings Commission maintained that “[I]n an era when intellectual capital is 
increasingly prized, both for individuals and for the nation, postsecondary education has 
never been more important. Ninety percent of the fastest-growing jobs in the new 
knowledge-driven economy will require some postsecondary education” (U. S. 
Department of Education, 2006, p. 1).  
Post-Secondary Remediation 
Most American high school accountability systems report on only two measures: 
high school completion and a basic high school skills assessment (Alderman, 2010). 
However, these two reports of high school accountability are not necessarily the most 
accurate yardsticks for measuring students’ readiness for college and work.  
Diploma to Nowhere, a report by the Strong American Schools project (Strong 
American Schools, 2008), found that one out of every three college students attends at 
least one remediation class before being allowed to take credit-bearing classes in college. 
A March 2007 report by the Employment and Training Administration maintains that 
approximately 40% of all students attending community colleges take at least one 
remedial class (Bosworth et al., 2007). Students who take one or two remediation classes 
are half as likely to graduate within eight years as those who do not, while those who take 
four remediation classes are one-third as likely to graduate within eight years as those 
who take none (Strong American Schools, 2008, p. 13).  
College remediation is not cheap. The total tuition costs paid by remedial students 
attending both two-year and four-year institutions is estimated between $708 and $886 
million annually (Strong American Schools, 2008). However, subsidies cost between 
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$1.61 and $2.01 billion annually. These subsidies include revenue from state 
appropriations as well as revenues from other sources including private gifts and 
investment returns. In addition to the tuition costs for remedial courses, students taking 
these courses lose academic time and delayed entry into the work force.  
Of the students who took remedial classes, nearly 80% had a high school grade 
point average (GPA) of 3.0 or better (Strong American Schools, 2008, p.8). Nearly 60% 
of the 688 remedial students polled said high school was not challenging enough to 
prepare them for college, and nearly half of the students polled found high school boring 
(Strong American Schools, 2008, p. 8). Of the 688 students polled, low-income students, 
minority students, and first-generation college students were more likely to be in 
remedial classes than high-income, White, or non-first-generation college students. A 
2003 report by the U.S. General Accounting Office (GAO) confirmed disparities in post-
secondary completion rates based on income and minority status, primarily issues of 
entry into post-secondary institutions. The recommendation by the GAO was to increase 
student academic preparedness for post-secondary education (U. S. General Accounting 
Office, 2003).  
Theoretical Framework 
This study used student engagement theory as a lens for understanding how 
school inputs matter for achievement. Student engagement theory is a relatively new field 
of study, dating back to Finn’s participation/identification model for understanding 
withdrawal from school (Finn, 1989). Finn’s model was rooted in student motivation 
theory. Students were motivated to participate in school because they identified with 
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school affectively. Students identified affectively with school when they participated. 
Therefore, the model was cyclical as affective identification increased participation, and 
participation increased affective identification with school. 
Finn’s model went beyond motivation theories, however, because his model 
explained how success in school was dependent on different levels of behavioral 
engagement, not just affective motivation. Affective engagement variables included a 
sense of belonging, valuing success in school-related goals, and feelings about school, 
teachers, and school peers. The behavioral engagement variables were meeting basic 
requirements such as attendance and homework, voluntary class participation, 
involvement in extracurricular sports or clubs, and participation in decision-making 
forums. 
Other researchers added a multidimensional aspect to Finn’s original model. 
Specifically, the addition of the cognitive aspect of student engagement sets this theory 
apart from school culture studies and other motivation theories. Cognitive engagement 
involves the student’s knowledge of how school is relevant to the real world and to future 
aspirations. Cognitive engagement includes the ability to put forth effort and persistence 
regardless of emotions or previous success. It also involves the knowledge of strategies 
for breaking down tasks in order to be successful. Last, cognitive engagement involves 
valuing learning intrinsically, beyond the value a student may place on his or her 
individual school, teachers, and school peers. Student engagement theory is a lens for 
understanding how students experience school: what they think, feel, and do. 
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Glanville and Wildhagen (2007) developed their student engagement model after 
using confirmatory factor analysis to test five student engagement models used in prior 
research. Their model combined the cognitive and affective dimensions into a 
psychological dimension with three components: academic interest, extrinsic motivation, 
and student-teacher relationships. The behavior dimension of their model included four 
components: teacher perceptions of student effort, attendance, at-risk behaviors, and class 
preparation. Their multidimensional model, explained in more detail in Chapters Two 
and Three, was developed and validated in response to the challenges of defining and 
measuring student engagement.  
Conceptual and Operational Problems with Student Engagement 
The challenge of using student engagement theory to understand the effectiveness 
of school inputs on student achievement is the lack of a clear, validated model of student 
engagement. Researchers have not consistently used the same dimensions when testing 
student engagement—affective, cognitive, and behavioral—nor have researchers agreed 
on the variables that should be included in the model. Following is a brief synopsis of 
several student engagement studies that highlight the various dimensions that have been 
included in empirical research, as well as the ways researchers have measured student 
engagement. 
Studies on the Effects of Engagement 
Several researchers used student engagement to explore the effects of student 
engagement on various outcomes. Braddock, Hua, and Dawkins (2007) used a one-
dimensional model and defined student engagement as participation in extracurricular 
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sports and non-sports. Their research examined the effect that participation in 
extracurricular activities had on voter participation rates in adult life.  
Other researchers used multidimensional models. Finn and Rock (1997) used a 
multidimensional model of student engagement and defined engagement with self-
esteem, locus of control, and behavioral variables. Finn and Rock studied the effect 
engagement had on high-school completion, GPA, and test scores. Oates (2009) defined 
engagement in a two-dimensional model that included cognitive beliefs about schooling 
and behaviors of engagement such as attendance and hours spent on homework. Oates 
used engagement to study the effects on test scores and used the model to see if 
engagement could explain the racial achievement gap between African American and 
White students. Ainsworth-Darnell and Downey (1998) also studied the racial 
achievement gap to see if engagement levels differed between African Americans and 
Whites. They defined engagement by skills, habits, and learning styles such as effort, 
disruptive behavior, the amount of time spent on homework, attitudes toward teachers, 
and attitudes toward discipline. Glick, Ruf, White, and Goldscheider (2006) studied the 
effect of engagement on early family formation. They defined engagement by parental 
educational expectations, direct parent-child interactions on school-related issues, and 
test scores. Mido, Kusum, and Yun (2007) examined the effect that science engagement 
had on science test scores. They defined science engagement as effort and the availability 
of choice in science labs and seatwork. They also added self-esteem and locus of control 
to their model. Archambault et al., (2009) used a multidimensional model that included 
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behavioral, cognitive, and affective dimensions. They studied the effect of engagement 
on early high school dropout rates.  
Studies on the Antecedents of Engagement 
Other researchers studied the antecedents of student engagement and viewed 
engagement as an educational outcome worthy of study. Again, some researchers used a 
one-dimensional model and others a multidimensional model.  
Mickelson (1990) used a one-dimensional model and defined engagement as both 
concrete and abstract attitudes toward school. Abstract attitudes involved the perceived 
benefit of education in general; concrete attitudes involved the perceived benefit of 
education to the individual student. Mickelson examined race as an antecedent to these 
differing attitudes. In 1999, Smerdon used a one-dimensional model and defined 
engagement as attendance, preparation, and time spent on homework. In 2002, Smerdon 
also used a one-dimensional model but defined engagement as an affective dimension, 
including feelings of belonging at school, commitment to school, and commitment to 
academic work. Then Smerdon examined the antecedents of engagement to understand 
how students formed perceptions of school membership. Fullarton (2002) defined 
engagement as participation in extracurricular activities and studied individual and 
school-level effects on engagement.  
Leithwood and Jantzi (1999a, 1999b) defined engagement as two-dimensional: 
affective and behavioral. They studied the effects of leadership on student engagement. 
Cook and Ludwig (1997) defined engagement as educational expectations and examined 
race as an antecedent for student engagement. Finn and Voelkl (1993) defined 
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engagement as behavioral engagement through attendance, preparation for class, 
behavior, and student-teacher relationships. They examined the school-level antecedents 
of student engagement, particularly the structural and regulatory environment of schools. 
Hawkins and Mulkey (2005) defined engagement as academic resilience and measured 
engagement with educational aspirations and academic investment, as well as peer status 
and participation in extracurricular sports. They studied the impact of race and gender on 
engagement, as well as the impact participation in sports had on academic resilience. Lee 
and Smith (1993) studied the effect of communally organized schools on achievement 
and engagement. They defined engagement as preparation for class, time spent on 
homework, feeling bored by school, as well as at-risk behaviors such as parental 
warnings on behavior, skipping class, and getting into fights.  
Chapter Two presents a more in-depth discussion on student engagement theories 
and the results of empirical research using student engagement theory. The brief 
summary here provides an overview concerning the lack of agreement on how to define 
and measure student engagement.  
Problem Statement 
Our nation is facing unprecedented accountability demands for increased 
academic rigor and the closing of the racial achievement gap. Student engagement, as a 
potential mediator of capital inputs, should be evaluated to determine whether, and the 
manner in which, student engagement can increase student achievement outcomes and 
close the racial achievement gap. 
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Using this problem statement as a basis for inquiry, this study investigated the 
following research questions:   
1. How does student engagement mediate capital inputs to affect student 
achievement, as measured by 12th grade achievement scores? 
2. Does student engagement mediate capital inputs the same across race? 
Definitions 
1. Affective Engagement Dimension—student’s sense of belonging in school, 
valuing one’s school, and the feelings a student has about school, teachers, 
school peers (Finn, 1989; Skinner et al., 2009; Walker & Green, 2009).  
2. Behavioral Engagement Dimension—student’s participation in basic 
requirements of school such as attendance and homework, voluntary 
participation in class, involvement in extracurricular school activities, 
involvement in decision-making opportunities at the school, and involvement in 
extracurricular activities outside of the school (Finn, 1989; Skinner et al., 2009). 
3. Capital Inputs—an amalgam of the human, social, and physical capital available 
to students. Capital inputs are potential influences on student achievement 
(Coleman, 1988; Finn & Achilles, 1999; Finn & Voelkl, 1993; Finn, Gerber, & 
Boyd-Zaharias, 2005; Lichter, Cornwell, & Eggebeen, 1993; Wall, Ferrazzi, & 
Schryer, 1998). 
4. Cognitive Engagement Dimension—student’s knowledge of how school is 
relevant to the real world and to future aspirations, the ability to put forth effort 
and persistence regardless of emotions or previous success, the knowledge of 
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strategies for breaking down tasks to be successful, and valuing learning 
intrinsically (Appleton, Christenson, & Furlong, 2008; Archambault et al., 
2009). 
5. Effective Schools Movement—a body of research in response to The Coleman 
Report that sought to demonstrate that schools matter for achievement. Effective 
schools research disaggregated data to analyze achievement for poor and 
minority students (Coleman et al., 1966; Marzano, 2000). 
6. Human Capital—education, training, and acquired skills (Coleman, 1988; 
Lichter et al., 1993). 
7. Physical Capital—material and financial resources available in the home, 
community, and school, as well as background characteristics such as birth 
weight, health status, abilities, race, and gender (Finn & Achilles, 1999; Finn & 
Voelkl, 1993; Finn et al., 2005). 
8. Psychological Engagement Dimension—combination of affective and cognitive 
variables into one dimension (Archambault et al., 2009; Glanville & Wildhagen, 
2007). 
9. Social Capital—networks of relationships at home, in the community, and at 
school that are: (a) sources of information, (b) a means of imposing expectations 
and obligations for participation in the network, and (c) a means of imposing 
sanctions and rewards on members in order to maintain social norms (Coleman, 
1993; Wall et al., 1998).  
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10. Student Engagement—the extent of students’ commitment to and participation 
in the learning process and other school activities (Finn, 1989; Glanville & 
Wildhagen, 2007). 
Limitations 
The study was limited to the data available from the National Educational 
Longitudinal Study of 1988 (NELS) and the subsequent follow-up studies in 1990 and 
1992. Educational researchers often find the collection of longitudinal data involving 
minors challenging. NELS, however, provides a rich source of survey data from students, 
administrators, teachers, and parents over a period of 12 years, as well as cognitive 
testing information on student participants. NELS offers longitudinal data rarely available 
to researchers studying the effects of school and home inputs on various achievement 
outcomes. The primary year of interest in this study was 1990, when the students were in 
10th grade. Therefore, the results of the study are generalizable to 10th grade students in 
public, Catholic, and other private schools in 1990 (NCES, 2002).  
Delimitations 
There are three ways this study was delimited. First, the study delimited how to 
measure student achievement. Researchers can measure student achievement in a 
multitude of ways, including reading levels, standardized tests such as National 
Assessment of Educational Progress (NAEP), SAT, ACT, and state assessments, as well 
as GPA, graduation from high school, entry into either work or college, and completion 
of post-secondary education (Rumberger & Thomas, 2000). This particular study 
delimited student achievement to two 12th grade achievement scores: reading and 
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mathematics. Both of these standardized scores are available through NELS. Chapter 
Three explains these variables in more detail. The study did not use GPA. As stated 
earlier, if 80% of students taking remediation courses in college had a high school GPA 
of 3.0 or better (Strong American Schools, 2008, p. 8), it did not make sense to use GPA 
as a valid measure of achievement. 
Second, the study delimited the number of student-level, school-level, and class-
level variables studied as possible antecedents of student engagement. Educational 
research offers a plethora of variables related to student achievement. This study 
delimited the student-level, school-level, and class-level variables to those previously 
used in student engagement research. For the student-level variables, the study included 
SES quartile, parental educational expectations for the student, and student educational 
expectations. For the class-level variables, the study included teacher educational 
expectations for the student. It also included the academic track level of the class. The 
track level refers to the rigor of the curriculum: technical, general, honors, or advanced. 
For the school-level variables, the study included a measure of school quality (number of 
advanced placement courses; percentage of 10th grade students in college preparatory, 
academic, or a specialized program; percentage of students in 4-year college; the 
percentage of students expected to do homework; and the percentage of students who 
place a high-value on learning).  
Last, the study delimited the statistical analysis procedure used. This study used 
structural equation modeling (SEM) and used an add-on component of SPSS, AMOS 17, 
to perform the model analyses. SEM is a multivariate analysis procedure appropriate for 
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testing latent-variable models. However, SEM is limited to the hypothesis testing of 
theoretical models specified a priori (Byrne, 2010). While a SEM analysis provides 
indicators for improving the model’s fit, it does not specify what the true relationship 
amongst the variables in the model is. Theoretical understanding of the hypothesized 
phenomenon is required in order to analyze the statistical significance of the coefficients 
in the model.  
Significance 
This study is significant in three ways. First, if this study’s outcomes correlate 
student engagement with student achievement, then this study’s primary significance is 
the potential to provide school leaders with better understanding of how engagement 
matters for achievement. Second, a tested model can guide further research into the 
antecedents of student engagement, particularly school-level and class-level inputs. This 
understanding would provide valuable information to leaders so they can judiciously 
allocate scarce resources to the programs and processes that are correlated to student 
engagement, and in turn, student achievement. Third, this study analyzes student 
engagement across race. Therefore, the study is significant because it offers the potential 
for understanding how school matters across race. This knowledge offers the potential for 
narrowing the racial achievement gap between African American students and White 
students. 
Our country is facing an academic crisis. Our two-year and four-year post-
secondary institutions are seeing high levels of remedial students entering college, 
requiring substantial resources to be spent preparing students for credit-bearing classes. 
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Remedial students are less likely to complete college programs and are more likely to be 
minority, low income, and first-generation college students. Students taking remedial 
classes report unchallenging high school coursework and cite boredom at school as a 
typical problem. Student engagement theory offers the potential for understanding how to 
involve students in the process of schooling, resulting in higher levels of achievement.  
Summary 
This chapter introduced the problem of student achievement in American schools, 
as evidenced by unacceptable college remediation rates. The chapter then introduced 
student engagement theory as a lens for understanding how to solve this problem. The 
chapter also introduced the lack of a conceptual and operational model of student 
engagement. Chapter Two presents a review of the literature on effective schools, school 
leadership, capital, and student engagement theories, including the student engagement 
model for this study. Chapter Three discusses the study’s methodology and variables. 
Chapter Four includes a presentation and analysis of the research data. Chapter Five 
provides the implications for practice, as well as future research.   
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CHAPTER TWO 
LITERATURE REVIEW 
To understand the nature of the student engagement theory behind this study, it is 
first necessary to understand the existing literature that addresses how schools matter for 
student achievement. This chapter reviews four areas of empirical research correlated to 
student achievement: (a) school-, teacher-, and student-level variables identified in the 
effective schools literature, (b) school leadership studies, (c) various types and sources of 
capital, and (d) student engagement. The chapter first reviews the effective schools 
literature, which finds that schools matter. It also identifies specific variables from the 
effective schools research correlated to student achievement. Then the chapter analyzes 
school leadership studies, finding that leaders indirectly matter for student achievement 
because they influence the inputs that directly matter. Next, the chapter examines 
research on capital correlated to student achievement, specifically physical capital, 
human capital, and social capital. The chapter concludes with a review of the empirical 
research on student engagement, identifying several student engagement theories, 
including the student engagement theory behind this study. 
Empirical research included in this review came from peer-reviewed journals. The 
source of the literature is primarily from the Education Research Complete database, 
although some sources came from sociology, psychology, ERIC, and ProQuest databases. 
Key search terms included the following basic terms and various combinations: 
• Effective schools 
• Student engagement 
• Motivation 
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• Social capital 
• Human capital 
• Physical capital 
• School finance 
• Dropout 
• At-risk 
• Teacher qualifications 
• Student achievement 
• Ecology 
• Human development 
• College readiness 
Limitations of Literature Review 
The thesis of this study was that student engagement mediates the effect of school 
inputs on achievement. Therefore, this review is limited to four bodies of empirical 
research supporting this thesis: (a) effective schools, (b) school leadership, (c) capital, 
and (d) student engagement. Sections of libraries are devoted to some of these topics, 
such as the impact of school finance on student achievement. This review does not mean 
to build an argument that school, home, and community inputs matter. Rather, it intends 
to build an argument that inputs matter because they engage students in schooling. 
Engagement mediates the effect of the input variables. As such, the review is limited to 
the elements of schooling that school leaders, including administrators and teachers, can 
either control or influence. According to Haller and Kleine (2001) “research in 
educational administration should be primarily concerned with creating a 
methodologically sound literature of the effects on learners of specific, administratively 
malleable, educational programs” (Haller & Kleine, 2001, p. 12). This review examines 
such research, while the study itself adds to literature which can improve administrative 
practice. 
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The Effective Schools Movement 
In 1966, the United States government commissioned the Equality of Educational 
Opportunity Study, better known as the Coleman Report, named for the study’s principal 
investigator James S. Coleman. In light of recent desegregation laws, the purpose of the 
study was to examine equality of educational opportunities for individuals based on race, 
color, religion, and national origin (J. Coleman et al., 1966, p. 10). One particular 
emphasis was the relationship between quality facilities and the quality of student 
performance. The study disaggregated the results geographically, racially, and by other 
student variables including socioeconomic status (SES). This study included more than 
600,000 students and collected data from first, third, fifth, ninth, and 12th grade students 
and teachers, including questionnaire responses from principals.  
Tests were administered to determine ability and achievement in verbal skills, 
non-verbal associations, reading comprehension and mathematics. Questionnaires 
were administered to obtain information on age, sex, grade, race, ethnic identity, 
socio-economic background, attitudes toward learning, educational and career 
goals, racial attitudes, student and faculty racial composition, discipline, school 
environment, school facilities, salaries, and curriculum. (Coleman et al., 1966, p. 
7) 
Schools absolved from responsibility for student learning. The Coleman 
Report’s primary finding was that family background was the major determinant to 
student achievement (J. Coleman et al., 1966, pp. 10, 325). Though it is not clear if it was 
Coleman’s intention, many used this study as evidence that school inputs, particularly 
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school funding inputs, had little impact on student outcomes. A more exact reading of the 
report finds that family background and socioeconomic status were more significant 
correlates to student achievement than school funding. Nonetheless, many used the report 
as a means of absolving schools of the responsibility for student achievement, 
particularly for poor, non-White students (Marzano, 2000).  
Response from educational community. After the release of the Coleman 
Report, several researchers, most notably Lezotte, Brookover, and Edmonds, publically 
disagreed with the premise that schools could not impact student achievement. Their 
work found outlier schools that were successful with all students including minority 
students and students of poverty (Marzano, 2000; Purkey & Smith, 1983; Rosenholtz, 
1985). These outlier schools shared most commonalities of what they called effective 
schools. Researchers called this body of research the Effective Schools Movement. In the 
decades since the Coleman study and the original studies by Lezotte, Brookover, and 
Edmonds, additional effective schools research investigated the relationship between 
school-level variables and student achievement (Purkey & Smith, 1983; Rosenholtz, 
1985; Ylimaki, 2007). The basic premise behind the Effective Schools Movement was 
that all students could learn, regardless of race or socioeconomic status. 
Description of effective schools. Schools included in the effective schools 
research were schools whose student achievement was higher or better than average 
given their population of students. The Coleman Report disaggregated student data, 
concluding that family background and factors beyond the school’s control explained 
more variance in student achievement than did school characteristics. To refute the 
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claims of the Coleman Report, researchers considered data disaggregation an essential 
component of the effective schools research (Marzano, 2000; Purkey & Smith, 1983; 
Rosenholtz, 1985). In other words, student achievement had to be better than average for 
disaggregated student groups, particularly minority students and students of poverty, in 
order to be effective.  
Major Findings of Marzano’s Effective Schools Meta-Analysis 
In 2000, Dr. Robert L. Marzano, in conjunction with Mid-continent Research for 
Education and Learning (MCREL), published a meta-analysis of school reforms, with the 
bulk of the work structured by the dominance of the Effective Schools research 
(Marzano, 2000). The meta-analysis was an “attempt to synthesize and interpret the 
extant research on the impact of schooling on students’ academic achievement” 
(Marzano, 2000, p. 1).  
Marzano used five indices that were common to the research studies in the meta-
analysis: percent of variance explained, correlation coefficient, binomial effect size 
display, standardized mean difference effect size, and percentile gain. The primary 
studies included in the meta-analysis were Edmonds, Rutter, Klitgard, Hall, and 
Brookover, as well as numerous outlier studies, case studies, and implementation studies 
from the original effective schools research (Marzano, 2000).  
Marzano identified five correlates of effective schools that produced consistent 
findings regarding the characteristics of high-performing schools. These schools had 
strong instructional leaders who focused the mission of the school on improved learning 
for all students. The administration and teachers held high expectations for the success of 
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all students, including students of different backgrounds. Effective schools had safe and 
orderly environments conducive to learning. The schools had a focus on essential skills, 
providing a guaranteed and viable curriculum for all students. Last, effective schools 
consistently monitored the progress of all students. Additionally, three categories of 
variables appeared to be implicit or explicit in the studies. These categories were school-
level variables, teacher-level variables, and student-level variables. Marzano’s analysis 
for each category sought to answer these questions. First, how large was the effect of 
each category? Second, what variables consistently comprised those effects across the 
majority of studies included in the meta-analysis? 
School Variables 
Marzano found that school-level variables accounted for about 20% of the 
variance in student achievement. The variables that comprised the school-level effect 
were opportunity to learn, instructional time on task, careful monitoring of student 
achievement, pressure to achieve, parental involvement, school climate, leadership, and 
cooperation. Six of these eight variables corresponded to the original five correlates of 
the effective schools research identified by Lezotte, Brookover, and Edmonds. These 
were school leadership, school climate, opportunity to learn, pressure to achieve, and 
careful monitoring of student success.  
Teacher Variables 
Marzano analyzed the studies to determine how much of that total school-level 
effect he could attribute to teachers. He found that teachers accounted for 66% of the total 
school effect, concluding that “more can be done to improve education by improving the 
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effectiveness of teachers than by any other single factor” (Marzano, 2000, p. 61). 
Disaggregated data analysis demonstrated that “effective teachers appear to be effective 
with students of all achievement levels regardless of the levels of heterogeneity in their 
classes” (Marzano, 2000, p. 61).  
Student Variables 
Student-level effects accounted for 80% of the variance in student achievement 
and included SES, prior knowledge of the subject and topic, interest-level, and aptitude. 
Prior knowledge was the most strongly correlated of the student-level effects. However, 
home environment was a more powerful predictor of student achievement than any other 
aspect of SES. Since home environment was more amendable to outside influence than 
income, parental educational level, or occupation, schools could potentially influence 
student achievement by supporting parents in creating an academically supportive home 
environment. Specific examples include providing a quiet place for homework and 
enforcing time to complete homework. Marzano’s quantitative review indicated that 
schools could make a profound difference in student achievement and could influence 
student achievement by providing parents with resources and techniques to make the 
home environment more conducive to academic achievement. This research is significant 
in light of the accountability demands of No Child Left Behind (No Child Left Behind, 
2002). Even small increases in student achievement can result in schools meeting 
Adequate Yearly Performance (AYP) goals.  
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Effective Schools Methodology Questioned 
Careful analysis of the research used in the majority of the effective schools 
literature revealed some problems with the methodology (Purkey &Smith, 1983; 
Rosenholtz, 1985). First, the research used extreme outliers, neglecting the aspects of 
average schools and the measurement of random error. The research relied heavily on 
case studies instead of experimental research design, leaving no understanding of the 
direction of causality. The majority of research came from elementary schools. Most of 
the work was cross-sectional, providing a snapshot of student success rather than a 
portfolio. Without longitudinal data, researchers could not understand the impact of 
effective schools on student’s later performance in high school, work, and college.  
Although the methodology concerns are valid, the majority of research synthesis 
on the effective schools literature found remarkably similar results for school-level 
effects. Additionally, school leadership research supports many of the tenets of the 
effective schools movement. 
School Leadership 
Effective schools research consistently found that leaders matter. This next 
section examines additional research studies on school leadership. First, this section 
examines the Wallace Foundation report in some detail. Then the work of Joyce Epstein 
and her colleagues regarding the importance of school and community collaboration is 
considered. Last, the section presents other empirical research supporting the role of 
school leadership. 
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The Wallace Foundation Report on Learning from Leadership 
In July 2010 the Wallace Foundation released a six-year longitudinal meta-
analysis on the effects of educational leadership on student learning. The researchers 
examined five types of evidence to support the thesis that leadership matters. Their 
evidence came from qualitative case studies, large-scale quantitative studies of leadership 
effects on schools and students, effects of specific leadership practices, leadership effects 
on student engagement, and finally evidence about leadership effects from research on 
leadership succession (Seashore, Leithwood, Wahlstrom, & Anderson, S., 2010, pp. 8-9). 
Collective leadership. The results of the meta-analysis on collective leadership 
demonstrated that high-achieving schools provided all stakeholders with greater influence 
on decisions. Results also suggested that, as leadership was extended to others, district 
and school leaders did not lose their own influence; rather, more stakeholders shared the 
knowledge and wisdom embedded in their communities, possible contributing to 
increased student achievement. Most importantly, district and school leaders exerted the 
greatest influence over teacher motivation and classroom setting, which indirectly 
influenced achievement.  
Instructional leadership. Principal leadership targeting instructional 
improvement had a significant effect on teachers’ working relationships, with an indirect 
influence on achievement. When principals and teachers shared leadership, both teachers’ 
working relationships and student achievement were higher. Effective leaders 
strengthened the professional communities within the school, which in turn supported 
student achievement outcomes. Leadership had an indirect, but important, influence.  
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Leadership practices. There was remarkably consistent agreement about the 
leadership practices that high-performing principals and teachers considered 
instructionally helpful. The three most instructionally helpful practices were: (a) leaders 
focused the school on goals and expectations for student achievement, (b) leaders kept 
track of the teachers’ professional development needs, and (c) leaders promoted 
professional communities with structures and opportunities for collaboration (Seashore et 
al., 2010, p. 66). These findings supported earlier effective schools research. Effective 
leadership focused the school mission on student achievement (Marzano, 2000).  
When the researchers examined the leadership practices within schools in which 
principals received high effectiveness ratings from teachers, similarities and differences 
between elementary and secondary principal leadership practices emerged. Common to 
both levels, principals with high-effectiveness ratings created and specified an 
instructional vision in which student achievement was a top priority. The culture in these 
buildings supported professional learning. However, the instructional actions of 
elementary principals supported the instructional climate. These instructional actions 
included direct involvement with teachers through observations, in-depth discussions 
about specific instructional practices, and specific formative feedback from observations. 
Secondary principals, however, articulated a strong instructional vision but did not back 
this up with instructional actions. Interestingly, although both instructional climate and 
actions were linked to effective schools, teachers included in the research consistently 
expressed a desire to be “left-alone” (Seashore et al., 2010, p. 91). This suggests that 
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leaders who want to back their vision with actions must overcome some resistance in 
order to create a culture characterized by instructional dialogue. 
Equity of effective leadership distribution. Using principal and teacher surveys, 
the Wallace Foundation report also aimed to analyze the distribution of effective leaders 
across a broad context of school settings. These settings included poorer and wealthier 
districts, smaller and larger districts in various locations, as well as elementary and 
secondary schools. The researchers analyzed the variance of mean teacher scores in the 
different settings on various leadership measures included in the meta-analysis. Findings 
indicated that poorer, more student-diverse schools had teachers with more negative 
perceptions of their work contexts, including their experiences of decreased shared 
leadership. Larger district size and school size were associated with more negative 
perceptions of work contexts, even though larger district size was associated with 
increased shared leadership. Elementary teachers reported more positive perceptions of 
their work context than teachers in secondary schools. Teachers in rural schools viewed 
their work more positively than teachers in urban schools.  
District leadership. In addition to school-level leadership, the Wallace 
Foundation report examined district leadership. District leadership has gained increased 
visibility in light of the responsibilities assigned to districts under federal and state 
accountability policies. Findings suggested that district leaders were most effective when 
they built the efficacy of principals through professional development and opportunities 
to collaborate with teachers and other principals on common work. Effective district 
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leadership made student data readily available and easy to interpret. This enabled the 
principal to make use of evidence for instructional decision-making. 
District leadership also harnessed family and community energies for student 
achievement and school improvement. The district did this by creating policies 
demanding a certain level of outside democratic participation in school decision-making. 
Principals who were more involved with the community had greater community member 
diversity on school forums and councils. A principal’s openness to community 
involvement did not impact student achievement, but students who perceived greater 
parental involvement did achieve at higher rates.  
Summary and criticisms. In general, the Wallace Foundation report supported 
three of the tenants of Marzano’s findings. First, effective leaders focused the mission of 
the school on student achievement, both with articulated vision and direct instructional 
actions. Second, leaders were instructional leaders, interacting with teachers through 
discussion, observation, and feedback. Third, effective leaders and teachers shared high 
expectations for the success of all students, including students of different backgrounds. 
Both bodies of research supported the relationship between effective leaders and effective 
schools.  
Additionally, the Wallace Foundation research added to our understanding of 
effective school leaderships in several key ways. First, the community context made a 
difference, with larger, poorer, urban, diverse, and secondary schools reporting less 
leadership effectiveness ratings from teachers. Educators and policy makers cannot 
ignore this context. Its existence is real to the students, teachers, and leaders who spend a 
 28
great portion of their lives in these schools. Educational leaders need an improved 
understanding of how to support effective leadership in these contexts. Second, the report 
noted the importance of sharing instructional leadership. While the principal was still the 
primary instructional leader for articulating a vision and controlling the workplace 
environment, shared leadership better met specific and targeted instructional goals. Third, 
there was a need to redesign the role of the building-level administrator, particularly at 
the secondary level. Managerial and administrative tasks consumed the secondary 
principal’s job. Instructional leadership, although more important, often took a back seat 
to other urgent, managerial demands. Last, due to the complexity of leadership within 
various contexts, district leadership should avoid a “one size fits all” (Seashore et al., 
2010, p. 104) approach to leadership development.  
The research in the Wallace Foundation report has limited inclusion of student, 
parent, and community voice as evidence for instructional leadership. Although the report 
identified a need for shared decision-making and community collaboration, these key 
stakeholders had minimal voice in the reports’ research. There remains a need for greater 
understanding of effective leadership from divergent points of view, since the impact of 
school leadership extends beyond the classroom teacher to include students, families, and 
communities.  
School and Community Collaboration 
One way that leadership matters involves the various aspects of collaboration 
between school and community. Research by Joyce Epstein, of the Center on School, 
Family, and Community Partnerships at Johns Hopkins University, emphasized the 
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importance of the design of home, school, and community partnerships. Her work 
proposed that the overarching design principle for community collaboration is one that 
connects and unites all the partners surrounding the child (Epstein, 2001). Through these 
partnerships, families and schools connect. Epstein called the theoretical perspective 
behind this principle “overlapping spheres of influence” (Michael, Dittus, & Epstein, 
2007, p. 568). This perspective contended that home, school, and communities act as 
overlapping spheres of influence on children.  
Epstein and her colleagues presented a six-type involvement framework that 
educational leaders can apply to community collaborations. Each type of involvement 
operated within the three overlapping spheres of influence. These types were parenting, 
communicating, volunteering, learning at home, decision making, and collaborating with 
the community (Michael et al., 2007, p. 568). Principals as school leaders were key 
initiators of these collaborations. They also were most likely to oversee the 
collaborations, or at the very least monitor them. Their initiative and vision were critical 
to the successful implementation of the collaborative efforts. 
Increasing student attendance should be one of the goals of the school-community 
collaboration. Schools cannot be responsible for students’ learning unless students come 
to school. Truancy, as one form of disengagement from school, was a precursor to the 
ultimate disengagement, which is dropping out of school (Alexander et al., 2001; Epstein 
& Sheldon, 2002, p. 308). As such, school leaders must take seriously the significance of 
absenteeism at the earliest stages of schooling.  
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Epstein and Sheldon’s work with school leaders to improve student attendance 
found that several activities, initiated by the school but in collaboration with both home 
and community, reduced chronic absenteeism and improved daily attendance. The most 
effective activities were “communicating with families about attendance, celebrating 
good attendance, and connecting chronically absent students with community mentors” 
(Sheldon & Epstein, 2004, p. 51). At the elementary level, parent workshops and after-
school programs also were associated with improved daily attendance and reduced 
chronic absenteeism.  
More on Leadership 
In addition to the findings previously reviewed, other researchers supported the 
necessity of leadership for school reform. Ylimaki (2007) identified a leader’s ability to 
share leadership responsibilities as critical to student success in challenging American 
schools. In her theoretical essay, Rosenholtz (1985) found the instructional leader’s 
ability to convey the mission of student achievement to teachers allowed teachers to be 
successful with challenging students. Student success led to the retention of qualified 
teachers dedicated to helping struggling at-risk learners achieve. Purkey and Smith 
(1983) found the leader’s influence over school climate to be one of the most important 
components of an effective school. Both Marzano’s meta-analysis (2000) and the 
Wallace Foundation report (Seashore et al., 2010) supported these findings. Since the 
thesis of this study is that leaders build and allocate school capital, particularly social 
capital, to engage students, it is important to note that research supports the role of the 
instructional leader as being related, although often indirectly, to student achievement. 
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Impact of Capital on Student Achievement 
Hanifan (1916) was one of the first writer’s to coin the term capital in reference 
to something other than material goods and services. Hanifan used the term social capital 
in his article on rural community centers, referencing the social cohesiveness of the 
communities and the personal investment of people within them. He defined social 
capital not as material goods, such a real estate, property, or cash, but: 
Rather to that in life which tends to make these tangible substances count 
for most in the daily lives of people, namely, goodwill, fellowship, mutual 
sympathy and social intercourse among a group of individuals and 
families who make up a social unit, the rural community, whose logical 
center is the school. (Hanifan, 1916, p. 130) 
Social capital, according to Hanifan, benefited individual members of the 
community, as well as the community as a whole. Hanifan went on to explain that, like 
physical capital, individuals could accumulate social capital, further benefiting 
themselves as well as the greater community.  
While social capital is only one of three types of capital addressed in this study, 
Hanifan’s understanding of capital is important. First, Hanifan recognized that the well-
being of both individuals and the community extended beyond that explained in simple 
economic terms of material goods and services. Social capital was the conduit for the 
usefulness and benefit of material goods and services. Second, Hanifan recognized that 
one could accumulate or deplete non-material capital. This understanding of capital is 
significant in education because schools cannot control the capital students bring with 
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them. However, schools can influence how a multitude of school capital resources are 
allocated and utilized, allowing students to accumulate capital that can benefit them in the 
future, both inside and outside the school setting.  
Following is a breakdown of three types of capital correlated through empirical 
research to student achievement: (a) physical capital, (b) human capital, and (c) social 
capital.  
Physical Capital 
Researchers define physical capital in a multitude of ways. Physical capital 
includes financial resources available to the student from the home, school, and 
community. Physical capital, however, includes other background characteristics such as 
a child’s birth weight, health status, abilities, race, and gender (Finn & Achilles, 1999; 
Finn & Voelkl, 1993; Finn et al., 2005).  
Home physical resources include books, educational experiences, computers, and 
access to health care. School physical resources may include per pupil base spending at 
the local school level, educational programs such as special education and gifted 
programs, as well as additional resources provided by PTO, athletic boosters, academic 
clubs, and non-academic clubs. They also include buildings, textbooks, and access to 
technology. Community physical resources include athletic centers, after school 
programs, health care facilities, faith-based organizations, and libraries.  
Empirical research linking students’ background characteristics and 
socioeconomic status to achievement have been well-documented through the effective 
schools literature. In fact, if the achievement gaps of poor, minority, and disabled 
 33
students were not so pronounced, there would have been little need for the response to the 
Coleman Report (Marzano, 2000; Purkey & Smith, 1983; Rosenholtz, 1985) or the edicts 
of No Child Left Behind (Barton & Coley, 2009; No Child Left Behind, 2002).  
Research connecting specific financial inputs to outputs of achievement have been 
harder to quantify empirically. This is largely due to numerous ways of measuring both 
the financial inputs to schooling as well as the outputs.  
Human Capital 
Human capital is defined as education, training, and acquired skills (Coleman, 
1988; Lichter et al., 1993). Human capital, of parents, teachers, and the continued 
acquisition of human capital by students, is influential to student achievement from birth 
through adulthood.  
Parents’ human capital. A large body of empirical research supports the 
connection between student achievement and the parents’ educational level, particularly 
the mother’s (Messersmith & Schulenberg, 2008; Suh, S., Suh, J., & Houston, 2007; 
Teachman, Paasch, & Carver, 1996, 1997). A parent’s own education often influences the 
expectations for a child’s college aspirations (R. Strom & Boster, 2007; Rumberger, 
Ghatak, Poulos, Ritter, & Dornbusch, 1990). Better educated parents understand the 
social environment of formal educational settings and are more likely to be involved in 
their children’s education (McNeal, 1999; Rumberger et al., 1990). 
Students’ human capital. Students bring to schooling all of the knowledge, 
skills, and abilities acquired since birth. The curriculum in all states builds on knowledge 
and skills acquired in previous years. Therefore, it makes sense that the acquisition of 
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human capital is a cyclical process with exponential impact as students move from pre-
school toward graduation.  
If successful mastery of grade-level standards is beneficial to success in the next 
grade, it is reasonable to assume that lack of mastery of skills is detrimental. Schools 
have used retention as a means of giving students more time to master the basic skills 
needed for future learning. However, there is a considerable body of evidence that 
retention has the opposite effect. Retention and dropping out of school are strongly 
correlated (Anderson, Jimerson, & Whipple, 2004; Jimerson, 2001; Jimerson, Anderson, 
& Whipple, 2002). In fact, retention is one of the strongest predictors of dropping out of 
high school, regardless of when the retention takes place (Silberglitt, Jimerson, Burns, & 
Appleton, 2006). Social promotion fares no better in the literature (Jimerson et al., 2007). 
What does matter is that students achieve grade-level mastery during the allocated school 
year, which often means either greater financial capital inputs or a different use of 
existing allocations through mentoring, tutoring, and smaller class sizes. (Anderson et al., 
2004; Finn & Achilles, 1999; Jimerson, 2001; Jimerson et al., 2002; Jimerson et al., 
2007). 
Teachers’ human capital. No Child Left Behind (NCLB) calls for highly 
qualified teachers as a means of narrowing the achievement gaps of poor, minority, and 
disabled children (No Child Left Behind, 2002). NCLB defines highly qualified teachers 
as those with at least a bachelor’s degree and full state licensure. Research links teacher 
qualifications to student achievement, particularly in the elementary grades (Easton-
Brooks & Davis, 2009; Huang & Moon, 2009). Huang and Moon found weak or no 
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correlation between teacher qualifications and experience (Huang & Moon, 2009). 
However, they found correlation between years of experience at a specific grade level 
and increased reading achievement in elementary students.  
While research linking teacher’s skills, such as verbal ability (Aloe & Becker, 
2009), has not shown the same correlation as teacher educational qualifications or 
experience in a grade level, there remains evidence that teachers matters for student 
achievement (Marzano, 2000; Seashore et al., 2010). If teachers matter, it is particularly 
troublesome that the students most in need of highly qualified and skilled teachers, that is 
children living in poverty, are more likely to have an unqualified teacher than students in 
wealthier neighborhoods (Boyd, Lankford, Loeb, Rockoff, & Wyckoff, 2008).  
Social Capital 
 James S. Coleman, the same researcher who served as primary investigator of the 
Coleman Report, extended Hanifan’s introduction to social capital. Coleman defined 
social capital by its function, that is, social capital is “productive, making possible the 
achievement of certain ends that in its absence would not be possible” (Coleman, 1993, p. 
S98). He defined social capital as having both social structure and facilitating the actions 
of people within the structure (Coleman, 1993, p. S98). Unlike physical capital and 
human capital, social capital is less tangible, existing not in people or their tools, but in 
the relationships among people.  
Coleman believed social capital benefited students in three ways. First, social 
capital is a source of information (Coleman, 1988; Wall et al., 1998). Second, social 
capital is a means of imposing sanctions and rewards on the members to maintain social 
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norms (Coleman, 1988; Print & Coleman, 2003; Wall et al., 1998). Third, social capital 
also includes obligations and expectations for the relationships within the social network 
(Coleman, 1988; Wall et al., 1998). Taken together, social capital is a means of creating 
human capital (Coleman, 1988; Print & Coleman, 2003). Specifically, a student’s social 
networks provide a conduit for the mastery of the skills, abilities, and knowledge within 
the social network. This in turn leads to the student’s acquisition of his own human 
capital. 
Transformation of social organization. In a 1992 address to the American 
Sociological Association entitled The Rational Reconstruction of Society, later published 
in the American Sociological Review (Coleman, 1993), Coleman described a 20th 
century social transformation away from primordial social organization, in which social 
control is centered around the family head, toward purposively constructive organization, 
in which social control is owned by corporate actors centered around positions or offices. 
In his address, Coleman argued that the social capital associated with a primordial social 
organization was rapidly eroding. This would result in a loss of social capital that 
corporate actors must intentionally fill.  
Childrearing was a primary function of passing along social norms and values. 
With the erosion of the family, school and community actors bore more childrearing 
responsibilities. Coleman’s recommendation was to design schooling institutions “to 
maximize the child’s value to society” (Coleman, 1993, p. 11). He argued that schools 
must recognize that more students were bringing social needs to school because of the 
erosion of the family. Indeed, he argued, schools had a societal obligation to meet the 
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need through designing the school in such a way to maximize the social, mentoring 
relationships between adults and children. 
While some educators and sociologists disagreed with Coleman’s premise that 
corporate actors were capable of a homogenous and rational approach to childrearing by 
schools (Bullock, Courtney, Parker, Sinclair, & Thoburn, 2006; Zafirovski, 2005), others 
at least agreed that society benefited when schools were able to compensate for students’ 
lack of social capital (Bould, 2003; McGraw, 1992). McGraw (1992), in her synthesis of 
research using social capital theory to explain underachievement, recognized three 
sources of social capital: a) family, b) community, including youth-sponsored 
organizations and relationships with mentors, and c) schools. McGraw recommended that 
schools purposefully use counselors to identify students with weak social capital. Schools 
should deliberately build social capital through relationships with adult mentors. 
McGraw’s recommendation agreed with Coleman’s call for the deliberate design of 
schools to maximize social capital in children (McGraw, 1992). Through positive and 
deliberate relationships, counselors could provide at-risk students with the supportive 
network needed to be successful academically.  
Bronfenbrenner’s Ecological Systems Theory 
Urie Bronfenbrenner was a developmental psychologist whose ecological systems 
theory held that human development reflected the influences of nested environmental 
systems surrounding the individual (Bronfenbrenner, 1986, 1995, 2005; Bronfenbrenner 
& Crouter, 1983). The most important systems were microsystems, primarily the family, 
community, peers, and school. These microsystems interacted both with the individual 
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and each other. Interactions between microsystems comprised the mesosystem. 
Extending from the mesosystem was the exosystem, comprised of indirect influences 
such as a mother’s employment or the quality of health care available in the community. 
Extending even further, the macrosystem referred to the larger cultural and social 
influences such as community values and beliefs.  
Encompassing all systems was the chronosystem. Bronfenbrenner explained the 
chronosystem as “changes over time not only within the person but also in the 
environment” (Bronfenbrenner, 1986, p. 274). Chronosystems, in their simplest form, 
referred to life transitions (Bronfenbrenner, 1986, 1995). There were normative 
transitions such as entry into preschool, the transition to middle school, high school 
graduation, and marriage. There also were non-normative transitions, such as retention, 
school mobility, divorce, and family illness or death.  
Bronfenbrenner’s ecological systems theory emphasized the development of the 
child as complementary shares of social capital from these various environmental 
systems. His theory helped us understand how human, physical, and social capital were 
accumulated over time through the social interactions of the child and the primary 
sources of capital, that is the home, school, community, and peers. The community 
collaboration work of Joyce Epstein and colleagues supports Bronfenbrenner’s theory. 
Their community model of “overlapping spheres of influence” (Michael et al., 2007, p. 
568). on a child’s development is reflective of Bronfenbrenner’s nested environmental 
systems.  
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Capital Inputs 
From the capital literature, two common themes emerge that are important to this 
study. First, students can accumulate capital, regardless of its source. Second, capital is 
beneficial to students because capital influences achievement. This study uses the term 
“capital inputs” as the theoretical understanding of such influences on student 
achievement. The term is an amalgam of the physical, human, and social capital from 
various sources that have the potential to change student achievement outcomes (Finn & 
Achilles, 1999; Finn & Voelkl, 1993; Finn, Gerber, Boyd-Zaharias, 2005; Hanifan, 1916, 
Jimerson, 2001; Coleman, 1988, 1993; Jimerson Anderson & Whipple, 2002).  
Empirical Research Connecting Social Capital to Human Capital 
Following both Bronfenbrenner’s ecological development theory and Coleman’s 
theoretical work on social capital, educational researchers have examined the correlation 
of social capital to human capital, as measured by various achievement tests, high school 
graduation, and attainment of post-secondary education. Most of the research focused on 
social networks, specifically the beliefs and values of various actors within the network 
regarding school, as well as their support of the student, such as helping with homework 
or taking students on field trips. 
Coleman himself examined the issue of family social capital in the creation of 
human capital using the High Schools and Beyond database (Coleman, 1988). He found a 
strong correlation with the presence of two parents, one sibling, and a mother’s 
expectation of college (8.1% chance of dropping out). Using the same database, Coleman 
examined social capital in the community, specifically attendance at a Catholic, private, 
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or public high school. Coleman found dropout rates at Catholic schools were one fourth 
of those at public schools. He attributed the difference to the density of closed social 
networks in a Catholic school. Coleman defined the importance of social capital as a 
filter, or mediating factor, for human capital. In other words, parents and community 
members interacted with students in healthy relationships allowing students to benefit 
from their parent’s education and from school resources (Coleman, 1988). Work by 
McNeal (1999) and Rumberger et al. (1990) supported this view of social capital as a 
filter for human capital.  
Teachman et al., (1996, 1997) replicated aspects of Coleman’s study using the 
NELS dataset. Teachman et al. (1996, 1997) measured social capital as family structure, 
attendance at a Catholic school, and the number of times the student changed schools 
(mobility). Results found correlation between high school completion and most measures 
of social capital. Specifically, they found that social capital “set the context within which 
the human and financial capital of parents is converted into success in school by 
children” (Teachman et al., 1997, p. 1343).  
Some researchers disagreed with the conclusions Teachman et al. (1996, 1997) 
and Coleman (1988) made about the reason Catholic school students performed better 
than students in non-parochial and public schools. Portes (2000) and Morgan and 
Sorensen (1999) both urged caution in regarding the true magnitude of the effect of 
closed social networks on the achievement levels of Catholic school students. Portes used 
NELS to study the effects of social networks on immigrant students’ academic 
achievement. He found that the social and economic status of the parents, students’ 
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knowledge of English, and length of stay in the country were the only variables that 
influenced achievement (Portes, 2000, p. 9). Morgan and Sorensen (1999) offered 
evidence of more challenging curricula at Catholic schools and believed that opportunity 
to learn challenging curricula mattered more than the density of social networks. 
Specifically, Morgan and Sorensen found that “each Carnegie unit (a standard year of 
material) of Calculus, Precalculus, Trigonometry, Algebra II, and Algebra I [was] 
associated with achievement gains on mathematics tests of 2.89, 2.98, 2.11, 2.15, 1..71 
and .91 respectively” (Morgan & Sorensen, 1999, p. 673).  
White and Kaufman (1997) examined the impact of social capital on high school 
completion for immigrants using the High Schools and Beyond database. They 
considered social capital high if a student had both parents present and both parents 
monitoring homework. They considered social capital low with one parent present and no 
monitoring of homework. Additionally, nativity was included in the model, defined as the 
length of time the student’s family has been in the United States. Their theoretical 
perspective was the longer a family resides in the country, the stronger the social 
networks would be, thus increasing the potential for social capital.  
Results from their study found all three components of social capital (parental 
involvement, monitoring, and nativity) were important in a hierarchical logistic 
regression model. In fact, even high SES students had great variance in dropout predicted 
probabilities based on nativity and high social capital, where both parents were present 
and both parents monitored homework. For example, a Cuban immigrant in the United 
States less than six years with a high SES had a 21% probability of dropping out with 
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high social capital, but a 49% probability with low social capital. A native born Asian to 
native-born parents with high SES had a 7% probability of dropping out with high social 
capital, but a 21% probability with low social capital. Nativity was only significant, 
however, if the student had been in the United States six years or less. Among 
immigrants, the odds of dropping out increased for those in the U. S. six years or less, a 
91-99% increase compared to a 20-23% increase for second-generation students.  
White and Kaufman’s study, while showing correlation between nativity and 
dropping out, did not show causation. In fact, the students’ lack of human capital, that is 
mastery of English, may have been the barrier to learning as opposed to limited access to 
an extended social network. 
McNeal (1999) used parental involvement as social capital to explain behavioral 
outcomes, as measured by truancy and high school completion. McNeal measured 
parental involvement as social capital by parent-child discussions about school, 
involvement in the PTO, monitoring of homework, and direct involvement in school. 
Using the NELS data, McNeal used a regression model to determine which components 
of parental involvement significantly related to science achievement, truancy, and 
dropout. He found that parent-child discussion was the only aspect that positively 
correlated to science achievement, at p < .01 significance. PTO involvement, monitoring, 
and educational support strategies negatively correlated to achievement. McNeal 
hypothesized that parents used monitoring and support strategies more often for 
struggling students, thus explaining the inverse relationship. McNeal’s research found all 
four parent involvement components significantly correlated to reducing truancy at p < 
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.01 significance, but only PTO involvement and monitoring correlated to reducing 
dropout.  
McNeal’s research showed inequities in the effectiveness of parent involvement 
components across household structure, racial, and SES differences. The relationship 
between PTO involvement and science achievement was significantly weaker for 
Hispanics and Asians than for White, at p < .01. The relationship between PTO 
involvement and parent-child discussions for minority students in non-single headed 
households was similar to White students, but were statistically different for minority 
students in single-headed households, at p < .10. McNeal’s examination of SES found 
that, for students who were one standard deviation below the mean on SES, the positive 
effects of parental involvement vanished. Parental involvement did not get the same 
return on investment for single parents, minority parents, and low SES parents.  
Ironically, in single-headed households, there was a strong correlation between 
educational support strategies and the likelihood of truancy and dropping out. McNeal 
hypothesized that parents implemented these strategies in reaction to negative school 
behavior, thus explaining the correlation. McNeal’s work correlated parent involvement 
only to science achievement. A replication of the study across various subject matters 
could aid our understanding of the role of parental involvement for low SES students, 
students in single-households, and minority students.  
Of interest in this study was the school, specifically the malleable school-level 
and class-level variables that are significant for both student engagement and student 
achievement. The literature supports the necessity of social capital in the creation of 
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human capital. Therefore, it was hypothesized that the school-level and class-level 
variables associated with a culture of caring, that is positive within-school relationships 
and between home-school relationships (social capital), would be correlated to both 
student engagement and then student achievement (human capital). These positive 
relationships are what Bronfenbrenner calls proximal processes, again explained as 
“enduring forms of interaction in the immediate environment” (Bronfenbrenner, 1995, p. 
620). These proximal processes are important mechanisms of development 
(Bronfenbrenner, 1995, p. 626). As such, they contribute to student academic 
performance. 
Stewart (2007) supported this hypothesis with her work on the individual and 
school structural effects on African American high school students’ academic success. 
She found that school cohesion, that is the “extent to which there is trust, shared 
expectations, and positive interactions among students, teachers, and administrators” 
(Stewart, 2007, p. 25), accounted for 14% of the variance in GPA, which was significant 
at p < .01. She concluded that school cohesion negated the harmful effects of an inner 
city school’s educational ills, such as poverty, high community crime rates, location, and 
size (Stewart, 2008, pp. 198-199).  
Accumulation of Capital Influenced by Student Achievement  
Other empirical research supported the argument that physical, human, and social 
capital comes from a variety of sources (Finn & Voelkl, 1993; Finn et al., 2005; 
McGraw, 1992; Redl, 2008; Suh et al., 2007; Valois, Paxton, Zullig, & Huebner, 2006; 
Valois, Zullig, Huebner, Kammermann, & Drane, 2002; Ylimaki, 2007). Families 
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contribute capital. Schools contribute capital. Students accumulate capital through their 
experiences both inside and outside of school. Peers, community agencies, and 
community members are sources of capital for students.  
How a student performs in school, however, largely influences the capital 
students can accumulate. In other words, accumulation of human capital depends to some 
degree on the capital already possessed. For example, if a student successfully completes 
Algebra I in ninth grade, the student earns a Carnegie unit of credit as well as the skills 
necessary for the next level of math. Additionally, the student may benefit from higher 
expectations by teachers in the next math class, all of which may contribute to continued 
achievement. On the other hand, if a student fails Algebra I in 9th grade, the student may 
receive additional financial resources in terms of a repeated year in the same class, a tutor 
through a response to intervention program, or an additional strategies class. However, 
these resources are not as valuable to the student as initial success would have been 
(Jimerson et al., 2007). This is not to say a tutor or remediation would not have helped; 
rather, they are most helpful during the expected time for learning. 
Viewing academic success in school over time is a critical component of 
Bronfenbrenner’s theory, particularly as he explained it in later years. In his article on 
developmental ecology through time and space, Bronfenbrenner (1995) stressed the 
importance of critically and empirically examining proximal processes as they take place 
over extended periods. These proximal processes were “enduring forms of interaction in 
the immediate environment” (Bronfenbrenner, 1995, p. 620). A child’s decision to 
dropout, for example, is not the result of one event, but a result of his interactions within 
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his immediate environments over a life course (Alexander et al. 2001; Tyler & Lofstrom, 
2009). 
When Student Capital Is Minimal 
If the empirical research to date is accurate in establishing a relationship between 
capital and student achievement, what remains unanswered is how a student breaks out of 
a cycle of educational underachievement. If a student has little capital to begin with and 
has been achieving poorly in school, how is the cycle broken? Student engagement 
theories have been useful in explaining how such at-risk students can be successful in 
school. 
Student Engagement Theories 
The empirical research examined thus far indicated a relationship between capital 
and student achievement. However, what explains the variance that capital alone cannot 
explain? Many researchers have presented models of student engagement as a lens for 
understanding how students interact with school capital in order to achieve. This section 
presents several theoretical models of student engagement below. 
The literature has presented student engagement as a multidimensional process 
that begins in preschool and continues to high school graduation and, for some, post-
secondary education (Alexander et al., 2001; Appleton et al., 2008; Finn, 1989; Finn & 
Achilles, 1999; Finn et al., 2005; Finn & Rock, 1997; Fredricks, Blumenfeld, & Paris, 
2004; Fullarton, 2002; Leithwood & Jantzi, 1999a, 1999b). Finn (1989) introduced 
student engagement into the literature, particularly its relationship to high school 
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completion. He presented two theoretical frameworks: the frustration-self-esteem model 
and the participation-identification model.  
Frustration-self-esteem model. Finn (1989) used the Frustration-Self-Esteem 
model to explain why some students were successful in school while others were not. The 
model was a response to teacher-held beliefs that student achievement was an outcome of 
student behavior. Poorly behaved students tended to drop out of school. The model was 
one way of viewing poor behavior problems as the result of school failure, not the cause 
of it. In this model, once the student experienced a history of school failure, as measured 
by grades, retention, and poor test scores, the student’s self-esteem changed. This caused 
the student to act out. The model placed most of the responsibility for student 
achievement on the school. 
Participation-identification model. Finn’s Participation-Identification model 
(Finn, 1989) defined a different set of variables as a means of explaining school failure or 
success. This model recognized behavioral engagement (participation) and affective 
engagement (identification with school) as two aspects of a cyclical developmental 
process of student engagement that led either to achievement or to the ultimate 
disengagement, dropping out of school. Students who participated in school were more 
successful and had a positive affective identification with the school. This affective 
identification provided the motivation for students to continue to participate in the 
learning process. This model viewed participation as one of four components: (a) 
responding to the basic requirements of schooling such as homework and attendance, (b) 
showing initiative in class to participate voluntarily in class activities, (c) participating in 
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extracurricular activities such as band or sports, and d) participating in decision-making 
activities such as student councils or forums. This model also placed greater 
responsibility for behavioral engagement on the school. High quality instruction and 
opportunities for involvement led to greater student engagement in the learning process. 
Motivation theories. Educational psychology is replete with theories of why 
students do or do not participate in learning. Maslow's hierarchical theory of human need 
stated that students first were motivated to meet basic needs. With basic needs met, they 
could move to self-actualization, which is associated with higher levels of learning 
(Prescott & Simpson, 2004). Fulfilling the needs in hierarchical order was autonomous. 
Students with unmet basic needs were unable to participate in the learning process. 
However, students also needed to belong to the group and feel esteemed by the group 
before they were motivated for learning (Elliott, Kratochwill, Littlefield Cook, & 
Travers, 2000). 
Self-determination theory dealt primarily with extrinsic versus intrinsic 
motivation and emphasized experiences of “psychological freedom or pressures” 
(Skinner et al., 2009, p. 519). Intrinsically motivated students expressed the desire to 
learn without extrinsic inducements (Elliott et al., 2000). Teachers had to exert fewer 
pressures on students who were intrinsically motivated to learn. 
Goal-setting theory suggested that individuals had drives to achieve goals and that 
the accomplishment of the goal was the reward itself (O'Hara & Sternberg, 2000). 
Therefore, learning should connect the knowledge or skills from the curriculum to 
students’ current or long-term life goals.  
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Finn’s two models presented above included aspects of motivation. His 
participation-identification model explained the motivation for student engagement. It 
was identification with school. Students who identified with school were more motivated 
to participate in school. Finn’s frustration-self-esteem model explained the lack of 
motivation to participate in school, which was failure, which in turn led to a lack of self-
esteem, perpetuating the failure cycle. 
Empirical Research on Student Engagement 
Skinner et al., (2009) used motivation theory to explain behavioral and emotional 
engagement in a study of over 1,000 third through eighth grade students over a three-year 
period. Their study identified behavioral engagement as effort, persistence, and attention. 
Emotional engagement was identified by the emotions students felt while doing school 
work, such as feeling good, being interested, experiencing enjoyment, and having fun. 
Their study also asked students to identify behavioral disengagement and emotional 
disengagement. The study identified behavioral disengagement by the absence of effort, 
persistence, and attention. However, the study identified emotional disengagement by the 
presence of frustration, boredom, and anxiety. The study combined student reports with 
both teacher reports and classroom observations. The study found a positive correlation 
between emotion and behavior, with a negative correlation between engagement and 
disaffection. This supported the theory that emotionally-engaged students were more 
likely to behaviorally engaged in learning  
Walker and Greene (2009) added to our understanding of engagement and 
motivation by including factors from the social environment. They believed student-
 50
related factors were insufficient to explain why students engaged in learning. They 
proposed coupling student-related factors with social environmental factors. This work 
built on psychology theories of belonging. Walker and Greene’s research with high 
school students in a goals-mastery-oriented classroom setting analyzed three factors: self-
efficacy, perceived instrumentality (the usefulness of the learning goals), and a sense of 
belonging. They found belonging to be significant. In fact, including sense of belonging 
to a hierarchical regression model explained an additional 4.8% of the variance in the 
students’ adoption of mastery goals (Walker & Green, 2009, p. 486). The total model 
explained 47% of the variance. Their findings supported work by other researchers (Elliot 
et al., 2000; Osterman, 2000) that students were more motivated to engage behaviorally 
and emotionally in school when they felt a sense of acceptance and belonging at school.  
Leithwood and Jantzi (1999a, 1999b) conducted a large quantitative analysis of 
the effects of principal and teacher leadership on student engagement. In Leithwood and 
Jantzi’s model of student engagement, both behavioral and affective components were 
the dependent variables. Their results found principal leadership to have greater effects 
on student engagement measurements than teacher leadership, with principal leadership 
showing statistical but small significance. The effect of leadership, along with these five 
school conditions: (a) clear purposes and goals, (b) organizational culture, (c) planning, 
(d) structure and organization, and (e) information collection and decision making, 
accounted for 27% of the variance in student engagement measurements. When 
examining various leadership models, transformational leadership with the five school 
condition variables accounted for 17% of the variance in student engagement 
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measurements. While family educational culture moderated the effect of leadership on 
student engagement, explaining 70% of the variance in student engagement, even small 
leadership influences on student engagement impacted achievement outcomes. 
Archambault et al. (2009) tested a multidimensional model of student engagement 
that included behavioral, affective, and cognitive domains significant for high school 
completion. The behavior components were attendance and discipline. The affective 
components included liking school and being interested in school. The study found a 
correlation with cognitive components and students’ willingness to devote time, effort, 
and energy into learning French and mathematics. They found that only behavioral 
engagement was a significant contribution for a prediction equation for high school 
completion. However, their results supported a multidimensional model for student 
engagement because of the strong covariance of the affective and cognitive dimensions (r 
= 0.65, p < 0.001) included in their study (Archambault et al., 2009, p. 665). The authors 
recommended further empirical research to determine how individual factors in a 
multidimensional student engagement model related to each other.  
Multidimensional Constructs of Student Engagement 
Over the last two decades, researchers expanded student engagement frameworks 
to include not just behavioral and affective engagement, but cognitive engagement, that is 
self-regulation, self-esteem, and goal-setting (Fredricks et al., 2004; Appleton et al., 
2008; Archambault et al., 2009) as well as academic engagement, that is learning time 
and credits earned (Appleton et al., 2008). Of particular interest to researchers were the 
malleable school variables that impacted student engagement, such as school and class 
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size (Finn & Achilles, 1999; Finn & Gerber, 2005; Weiss, Carolan, & Baker-Smith, 
2010), technology integration (P. Strom, R. Strom, Wing, & Beckert, 2010), the role of 
leadership (Leithwood & Jantzi, 1999a, 1999b), decision-making opportunities (Mitra, 
2006), school structure (Finn & Voelkl, 1993), and school cohesion (Stewart, 2007, 
2008) to name a few.  
Leithwood and Jantzi’s research (1999a, 1999b) examined the connection 
between student engagement and effective leadership. Leithwood and Jantzi used Finn’s 
participation-identification model to survey both students and teachers regarding 
principal behavior, school conditions, and levels of student engagement. Their work did 
not include the cognitive domains of engagement that were included in this study. 
Nonetheless, student voice was a significant component of their work. Although they 
looked at leadership effectiveness, not school effectiveness, the voices of principals, 
teachers, and students were included in their models. 
Li, Lerner, and Lerner (2010) examined the mediating role of student engagement 
on personal and ecological assets and academic competence. Their longitudinal study of 
960 boys from fifth to sixth grade used the 4-H Study of Positive Youth Development. 
They found evidence for a two-dimensional model of student engagement, behavioral and 
emotional. Behavioral engagement encompassed basic participation requirements such as 
attendance and doing homework. Emotional engagement encompassed students’ beliefs 
about the emotional relationships between peers and teachers. Li, Lerner, and Lerner 
found that personal and ecological assets had indirect effects on academic competence, as 
measured by a sixth grade competency test, and that student engagement mediated the 
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effect of these assets. Only behavioral engagement, however, directly linked to academic 
competence. Emotional engagement indirectly linked to academic competence via 
behavioral engagement.  
The research study by Archambault et al. (2009) used a multidimensional model 
of student engagement that included behavioral, affective, and cognitive domains. Their 
work, however, was specific to student’s willingness to learn French language arts and 
mathematics. What is missing in the literature is a multidimensional model of student 
engagement that researchers can use across multiple contexts.  
Student Engagement Studies Using NELS  
The National Education Longitudinal Study of 1988 (NELS) surveyed a 
nationally representative sample of nearly 25,000 eighth graders in 1988, then resurveyed 
them in 1990 and 1992, and then again 12 years after the initial survey in 2000. 
Conducted by the National Center for Education Statistics (NCES), this longitudinal 
dataset is a gold mine for educational researchers. Due to the difficulty of getting parental 
and institutional permission for surveying minors, as well as the challenge of following a 
large group of students over a period of years, educational researchers have used this 
dataset in numerous ways to examine the effects of various schooling inputs on the 
student achievement. Student engagement researchers also used NELS to study the 
concept of student engagement and achievement empirically.  
Table 2.1 lists six of the studies that used NELS data to study the antecedents of 
student engagement. These studies viewed engagement as an educational outcome 
worthy of independent study and sought to uncover what caused students to be more 
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engaged in school. Some of the studies examined the student-level antecedents of 
engagement, particularly race (Cook & Ludwig, 1997; Mickleson, 1990). Others 
examined gender’s impact on student engagement (Hawkins & Mulkey, 2005). Still 
others looked for the school-level antecedents of student engagement (Finn & Voelkl, 
1993; Lee & Smith, 1993; Smerdon, 2002).  
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Table 2.1  
NELS Student Engagement Studies on the Antecedents of Engagement  
 
Study Purpose of Study Findings 
Cook & 
Ludwig (1997) 
Examined if African American students 
experienced greater alienation toward 
school than non-Hispanic Whites; if 
African American students incurred 
social penalties for succeeding 
academically; if “achievement penalties” 
were greater than those for Whites 
There were no notable differences 
between African American 
students and Whites. 
Finn & Voelkl 
(1993) 
Examined the impact of the structural 
environment and regulatory 
environment on engagement 
Smaller enrollment had a positive 
impact on engagement; 
percentage of minority students 
enrolled had a positive impact on 
some measures of engagement 
(rates of absenteeism and less 
prepared students increase with 
minority enrollment); regulatory 
environment had no effect on 
engagement. 
Hawkins & 
Mulkey (2005) 
Examined the impact of gender on the 
association between sports participation 
and students’ educational opportunities 
and outcomes for African American 
students 
Athletic participation had a positive 
impact on student motivation and 
engagement for both males and 
females. 
Lee & Smith 
(1993) 
Examined if restructured schools (less 
departmentalization, more 
heterogeneous grouping, more team 
teaching) impacted student 
achievement and engagement 
Restructured schools had modest 
but significant impact on both 
achievement and engagement. 
Mickleson 
(1990) 
Examined if concrete attitudes toward 
school explained achievement better 
than abstract attitudes and if these 
differed by race and by SES 
Race and class influenced 
concrete attitudes toward school. 
Concrete attitudes explained 
achievement better than abstract 
attitudes. 
Smerdon 
(2002) 
Examined how perceptions of school 
membership were formed 
Poor middle school academic 
achievement and negative 
academic behaviors predicted poor 
perceptions of school membership 
in high school; Homerooms and 
autonomy in academic work had a 
small but significant impact on 
good perceptions of membership. 
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Table 2.2 lists seven studies that used NELS data to examine the impact student 
engagement had on another outcome. Some of the studies examined the impact of 
engagement on academic achievement variables, while others examined engagement on 
other outcomes such as voting and family formation.  
Table 2.2  
NELS Student Engagement Studies on the Effects of Engagement  
 
Study Purpose of Study Findings 
Ainsworth-Darnell & 
Downey (1998) 
Examined the relationship between 
race and engagement, particularly 
the social repercussions of being 
engaged in school 
African American students were 
more likely to be popular when 
perceived to be good students 
than White students; African 
American students reported 
more pro-school attitudes than 
Whites. 
Braddock, Hua, & 
Dawkins (2007) 
Examined if African American 
student participation in 
extracurricular activities was 
correlated with voter participation 
rates as adults 
Non-sports participation related 
to registration and voting in 
national presidential elections, 
but the effect was small when 
sex, SES, high school academic 
track, self-efficacy, and 
educational attainment are 
considered. 
Finn & Rock (1997) Examined the characteristics of low 
SES African American students 
who were academically successful 
Academic engagement was 
important for academic 
resilience for low SES African 
American students. 
Glick, Ruf, White, & 
Goldscheider (2006) 
Examined the relationship between 
engagement and early family 
formation 
School completion and 
engagement varied in their 
impact on early family formation 
based on race. 
Mido, Kusum, & Yun 
(2007) 
Examined the relationship between 
self-concept and locus of control on 
science engagement and 
achievement 
Self-concept and locus of control 
related to science engagement 
and achievement; science 
engagement had a positive but 
small relationship to 
achievement. 
 
 57
Table 2.2 (cont.) 
Study Purpose of Study Findings 
Oates (2009) As one of five explanations of the 
African American achievement gap, 
engagement was examined to see if 
African American students were 
less engaged in school 
Student reports showed no 
absence of African American 
engagement; teacher reports 
showed a perception of lack of 
African American engagement. 
Smerdon (1999) Examined the relationship between 
engagement and achievement in 
math and reading 
Engagement positively related to 
track placement. 
 
Several of the studies in Table 2.2 analyzed the effects of engagement across 
racial groups (Ainsworth-Darnell & Downey, 1998; Braddock, Hua, & Dawkins, 2007; 
Finn & Rock, 1997; Oates, 2009). These studies supported the same conclusion: African 
American students were at least as engaged in school as White students, but did not 
experience the same academic benefits from engagement. Other researchers examined the 
effect engagement had on early family formation (Glick et al., 2006) and again found 
disparity in the outcomes of engagement based on race and ethnicity. Still others studied 
the effect of engagement on science achievement (Mido et al., 2007) and found that 
engagement has a small but significant impact on achievement. Mido et al. also 
controlled for race and found significant differences in the impact of engagement on 
achievement for non-Whites. 
Initial examination of the studies in Table 2.2 might suggest that engagement does 
not matter for non-White students. However, a more careful examination of how the 
researchers defined and measured engagement reveals the flaws inherent in drawing 
conclusions across the studies. Table 2.3 represents the same 13 engagement research 
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studies using NELS. The table shows the dimensions of engagement (affective, 
behavioral, or cognitive) that are included in each study. It also lists a brief description of 
how the authors defined engagement and the voice used for the data. The first six used 
engagement itself as the dependent variable and studied the antecedents of engagement. 
The last seven used engagement to explain another dependent variable, usually a measure 
of student achievement. The challenge of comparing results from these studies is two-
fold. First, there is a lack of agreement on how to conceptualize student engagement, as 
some researchers used one dimension and others two or three. Second, there is no 
consistent operational engagement model. Even when researchers used the same 
dimension, such as cognitive, there was no agreement on what variables to include.  
Table 2.3  
Student Engagement Studies Using NELS 
 Study Dimensions of 
Engagement 
Engagement Variables Voice Dependent 
Variable 
E
ng
ag
em
en
t S
tu
di
es
 
Cook & 
Ludwig 
(1997) 
Behavioral; 
Cognitive 
Educational expectations; 
effort; homework; 
attendance; parental 
involvement 
Students Engagement 
Finn & Voelkl 
(1993)* 
Affective; 
Behavioral 
Behavioral participation; 
Feelings about student-
teacher relationships 
Students; 
Teachers 
Engagement 
Hawkins & 
Mulkey 
(2005) 
Behavioral; 
Cognitive 
Educational aspirations; 
peer status; academic 
investment 
Students Engagement 
Lee & Smith 
(1993)* 
Affective; 
Behavioral 
Actively engaged in 
academic work; involved in 
at-risk behaviors 
Students Engagement 
Mickleson 
(1990) 
Cognitive Abstract and concrete 
attitudes about perceived 
benefit of education 
Students Engagement 
Smerdon 
(2002)* 
Affective Feelings of belonging; 
school commitment and 
academic work; attendance; 
performance; experiences 
Students; 
Teachers 
Engagement 
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Table 2.3 (cont). 
 Study Dimensions of 
Engagement 
Engagement Variables Voice Dependent 
Variable 
S
tu
di
es
 w
ith
 O
th
er
 O
ut
co
m
e 
V
ar
ia
bl
es
 
Ainsworth-
Darnell & 
Downey (1998) 
Behavioral; 
Cognitive 
Skills, habits, style; 
concrete attitudes 
Students; 
Teachers 
Student 
Grades 
Braddock, Hua, 
& Dawkins 
(2007) 
Behavioral Sports and non-sports 
extracurricular 
involvement 
Students Political 
Engagemen
t 
Finn & Rock 
(1997)* 
Affective; 
Behavioral; 
Cognitive 
Locus of control; self-
esteem, behavioral 
participation 
Parents; 
Students; 
Teachers 
H.S. 
Completion 
Glick, Ruf, 
White, & 
Goldscheider 
(2006) 
Behavior; 
Cognitive 
Parental expectations 
and interactions; 
attendance; prepared for 
class; attendance; time 
on homework 
Parents; 
Students 
Early Family 
Formation 
Mido, Kusum, & 
Yun (2007) 
Affective; 
Behavioral; 
Cognitive 
Self-concept, locus of 
control, student choice, 
intellectual involvement, 
routine seat-work 
Students Science 
Achievemen
t 
Oates (2009) Behavior; 
Cognitive 
Belief in value of 
education 
Students Grade 12 
Achievemen
t Score 
Smerdon 
(1999)* 
Behavior Attendance, preparation, 
time spent on homework 
Students Math & 
Reading 
Achievemen
t 
 
NOTE: The asterisk* identifies studies included in Glanville and Wildhagen’s original analysis 
(Glanville & Wildhagen, 2007). See footnote 1. 
Empirical Research on Engagement Models 
In spite of the interest in student engagement over the last two decades, there has 
been little empirical research testing the models used to measure engagement. In 2007, 
Glanville and Wildhagen sought to evaluate measurement strategies that drew on the 
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NELS data related to student engagement. Their analysis (Glanville & Wildhagen, 2007) 
included five student engagement studies1. Two of the engagement studies were one-
dimensional; three were multidimensional. Glanville and Wildhagen used confirmatory 
factor analysis to test whether the assumptions inherent in the different measurement 
strategies were consistent with the data. For the data to be a good fit, the researchers 
included three goodness-of-fit statistics in addition to the chi-square statistic X2 : (a) 
RMSEA: the root mean square error of approximation, (b) CFI: the comparative fit index, 
and (c) NNFI: the non-normed fit index.  
The results showed that the multidimensional models had better fits. However, 
only Finn and Voelkl’s 1993 model met all three cutoffs of goodness-of-fit statistics 
(RMSEA = .041, CFI = .902, and NNFI = .948). Finn and Voelkl’s model measured 
engagement as the outcome of schooling and included behavioral and affective 
dimensions. Their behavioral dimension measured five variables: (a) teacher reports of 
students’ absences and tardiness; (b) teacher reports of students’ non-engagement related 
to not doing homework, being inattentive, and being disruptive; (c) students’ reports of 
attendance; (d) students’ reports of being prepared for class; and (e) students’ reports of 
behavior incidences. The affective dimension included one measure of school community 
based on student reports of student-teacher relationships. This sixth measure came from 
student reports of how well they got along with teachers, whether there was “real school 
spirit,” whether students felt “put down” by teachers, or whether teachers were interested 
in students, praised their efforts, and listened to what students said.  
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After finding that a multidimensional model was a better fit, Glanville and 
Wildhagen modified Finn and Voelkl’s model. Their model included four components of 
the behavioral dimension of student engagement: (a) attendance as measured by self-
reports of skipping class, tardiness, and frequencies of parental notifications about 
attendance; (b) at-risk behaviors including frequency of fights, whether peers saw them 
as troublemakers, and frequency of parental notifications of student behavior; (c) 
preparation as measured by how often students came to class prepared with homework, 
pen or pencil, and books; and (d) teacher perceptions of students’ efforts as measured by 
how often students completed homework, whether students worked hard, and how often 
students were attentive in class. Glanville and Wildhagen’s model combined affective 
and cognitive dimensions into one psychological dimension and included three 
components: (a) academic interest measured by the interest and challenge students found 
in classes, the feelings of satisfaction students got from doing what was expected in class, 
and how often students tried as hard as they could; (b) extrinsic motivation measured by 
the importance of grades and the connection of education with future job expectations; 
and (c) positive relationships with teachers measured by whether students felt put down 
by teachers, whether teachers listened and praised students’ efforts, and whether the 
students went to school because teachers cared and expected them to do well. 
Because time spent on homework was a variable often used to measure student 
preparation for class, Glanville and Wildhagen tested this variable as well. They found 
several potential problems with the inclusion of homework in a student engagement 
model. First, the amount of homework assigned influenced the amount of time spent on 
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homework. The amount assigned varied based on the track and the school. Another 
problem was that students in the same class with different aptitudes may spend different 
amounts of time on homework, regardless of other measures of student engagement. In 
Glanville and Wildhagen’s preliminary analyses, they found that time spent on 
homework, when included in the preparation sub-dimension, had a small pattern 
coefficient. However, given that other engagement research frequently used homework, 
they allowed this item to intercorrelate with the second-order latent variables in the 
model.  
Glanville and Wildhagen tested this model using the same confirmatory factor 
analysis used to test the other models. They tested their model using behavioral and 
psychological dimensions as higher-order constructs (second-order latent variables) that 
explained the covariance among the seven first-order variables. Their results (RMSEA = 
.040, CFI = .909, NNFI = .956) provided empirical support for separating engagement 
into two dimensions. Their model may help explain what Archambault et al. (2009) could 
not, which is the covariance among affective and cognitive variables. Archambault et al. 
used a three-dimensional model that included behavioral, affective, and cognitive 
dimensions. Their results could not correlate either affective or cognitive engagement 
with high school completion, but the authors proposed that the covariance (r = 0.65, p < 
0.001) between the cognitive and affective dimensions suggested the variables would be 
useful for measuring student engagement and should be included in a psychological 
dimension (Archambault et al., 2009, p. 665-666). Glanville and Wildhagen’s model did 
just that. 
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Glanville and Wildhagen then evaluated the extent to which the model 
demonstrated invariance across different racial groups. Their results showed invariance 
across all racial groups tested, including White, African American, Latino, and Asian 
students. The authors recommended that “future research should address whether the 
different dimensions have different antecedents and effects, information that would 
contribute to both theory and policy” (Glanville & Wildhagen, 2007, p. 1036). They also 
recommended that future research test the model across different racial and ethnic groups 
“to examine whether there are racial and ethnic differences in the relationships between 
school engagement and its causes and consequences” (Glanville & Wildhagen, 2007, p. 
1036).  
Student Engagement and the Racial Achievement Gap 
One of the accountability requirements of No Child Left Behind calls for schools 
to meet proficiency goals across four subgroups of students who have historically lagged 
behind the majority of students (No Child Left Behind, 2002). These four subgroups are 
minorities, English language learners, low-income students, and disabled students. This 
study purposefully tests the student engagement model against one of these subgroups: 
minority students.  
Minority students have received a lot of attention in the engagement research. 
Seven of the engagement studies that used the NELS dataset examined engagement with 
African American students. This primarily was in response to findings by Ainsworth-
Darnell and Downey (1998) and Cook and Ludwig (1997). Both studies found African 
American students were at least as engaged in learning as White students, but did not 
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experience the same academic outcomes. Research that examines a validated model of 
student engagement across racial and ethnic groups may contribute to our understanding 
of how school inputs matter for non-White students. Closing this racial achievement gap 
offers economic benefits to both individuals and our nation. 
McKinsey and Company (2009a) analyzed data from the Program for 
International Student Assessment (PISA), an international academic assessment program 
of 15 year olds conducted by the Organization for Economic Cooperation and 
Development (OECD). McKinsey and Company’s report identified four achievement 
gaps that have devastating economic impact on the United States. These four 
achievement gaps are: (a) between the United States and other nations; (b) between 
African American and Latino students and White students; (c) between students of 
different income levels; and (d) between similar students schooled in different systems or 
regions (McKinsey & Company, 2009a, p. 5).  
McKinsey and Company’s report found African American and Latino students 
were two to three years behind White students (McKinsey & Company, 2009b, p. 21). 
When averaging math and reading scores across fourth and eighth grades, 48% of African 
Americans and 43% of Latino students scored below basic; only 17% of White students 
did (McKinsey & Company, 2009b, p. 19). This gap existed in every state, with larger 
racial achievement gaps in urban school districts. “The racial achievement gap grows in 
magnitude as a child nears entry to the workforce from grade 4 to grade 12” (McKinsey 
& Company, 2009b, p. 19). Overall state performance did not explain the racial 
achievement gap. “Even in states with the highest overall test scores, the racial 
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achievement gap is very large” (McKinsey & Company, 2009b, p. 19). The proportion of 
African American and Latino students in the schools did not explain the state racial 
achievement variations either.  
Not only are African American and Latino students overrepresented in the lower 
academic performance groups, they are underrepresented in the top performing academic 
groups. Some researchers refer to this as the Excellence Gap (Plucker, Burroughs, & 
Song, 2010). Using student achievement data from the National Assessment of 
Educational Progress (NAEP), Plucker et al. (2010) found that the percentage of White 
students scoring at the advanced level in Grade 4 mathematics increased 4.6% between 
1996 and 2007, from 2.9% to 7.6%, while African American students increased by only 
0.7% from 0.1% to 0.8% and Latino students increased by 1.3% from 0.2% to 1.5% 
(Plucker et al., 2010, p. 6). Similar results were found in Grade 8 mathematics, as the 
percentage of White students scoring at the advanced level increased by 4.5%, while 
African American and Latino students increased by 0.8% and 1.0% respectively (Plucker 
et al., 2010, p. 6). Reading excellence gaps also increased from 1996 to 2007 between 
White and African American students, to 6.8% in Grade 4 and 8.5% in Grade 8 (Plucker 
et al., 2010, p. 6). The excellence gap between White and Latino students in reading 
increased to 6.1% in Grade 4 and 7.6% in Grade 8 (Plucker et al., 2010, p. 6).  
The impact of the racial achievement gap is the equivalent of a “permanent 
national recession” (McKinsey & Company, 2009a, p. 6). Specifically, if the racial 
achievement gap between African American and Latino students and White students 
were closed, GDP in the United States in 2008 would have been “between $310 billion 
 66
and $525 billion higher, or 2 to 4 percent of the GDP” (McKinsey & Company, 2009a, p. 
5). While the underutilization of any human potential is costly, this study examined the 
usefulness of student engagement for closing one of the achievement gaps identified in 
McKinsey and Company’s report: the racial achievement gap. Because Glanville and 
Wildhagen found their engagement model exhibited invariance for White, African 
American, Latino, and Asian students, the model offers an opportunity to understand how 
school inputs matter for closing the racial achievement gap.  
Need for a Well-Developed Student Engagement Model 
Student engagement theory does not have a clearly defined conceptual and 
operational model of engagement. There is a need for a validated engagement model that 
first explains how student engagement matters for achievement. In light of the racial 
achievement gap, it is important to understand if engagement matters differently for 
students based on race. Second, there is a need to understand which school capital 
variables impact engagement and achievement. This understanding can enable school 
leaders to leverage school capital effectively in order to impact student engagement, 
resulting in higher levels of student achievement. This section presents the theoretical 
frameworks introduced in this chapter. 
Conceptual Framework: Schools Matter 
The underlying assumption of this study came out of the effective schools 
literature, which finds that schools matter (Marzano, 2000; Seashore et al., 2010). Figure 
2.1 shows the conceptual structure of the effective schools research. Since this study 
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sought to add to the understanding of school effectiveness, it is helpful to first view this 
framework. 
 
 
 
 
  
 
Conceptual Framework: Multidimensional Construct of Student Engagement 
Figure 2.2 identifies the variables of student engagement under consideration in 
this study. They include affective, cognitive, and behavioral variables; however, the 
model combines affective and cognitive dimensions into one psychological dimension 
based on Glanville and Wildhagen’s model. What makes this model different from 
student engagement models used in empirical research to date is the inclusion of 
cognitive variables that go beyond effort and persistence. The cognitive domain was 
called for by Fredericks et al. (2004), Appleton et al. (2008), and Archambault et al. 
(2009), but has not been clearly defined and tested across multiple contexts. Another key 
difference is that this model has been validated using confirmatory factor analysis. 
Glanville and Wildhagen’s model below includes the cognitive domain suggested 
by all three bodies of research (Fredericks et al., 2004; Appleton et al., 2008; & 
Archambault et al., 2009). The cognitive variables are included in the psychological 
dimension. In Glanville and Wildhagen’s model, the cognitive domain includes an 
Figure 2.1. Model of effective schools research. 
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understanding of how good grades and education matter for future employment 
opportunities. They refer to this as extrinsic motivation.  
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Homework (hours) 
  
Psychological 
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• Attendance 
• At-Risk Behavior 
• Preparation 
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Figure 2.2. Multidimensional construct of student engagement cycle. This model is based on Glanville and 
Wildhagen’s model of student engagement (2007)  
Conceptual Framework: How Schools Matter for Engagement 
This investigation examines the association between capital inputs, student 
engagement, and student achievement using data from the NELS:88 study and 
subsequent follow-up studies. Figure 2.3 shows the conceptual diagram of the research 
design for this investigation. Chapter Three explains these variables in more detail. 
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Homework 
(hours) 
Race 
Filtered by race: White and African American 
Figure 2.3. Multidimensional construct of capital, the student engagement cycle, and student 
achievement. The figure shows the influence of capital on the student engagement cycle and the 
influence of student engagement on student achievement. Adapted from models presented by Appleton 
et al. (2008), Finn (1989), Glanville & Wildhagen (2007), and Oates (2009).  
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Summary 
This chapter presented literature to support the argument that schools matter, 
school leaders matter, and capital matters for achievement. However, the literature from 
these three fields does not fully explain the variance in student achievement, particularly 
among students of different races. Additionally, literature from these fields, while 
comprehensive, does not closely examine the student’s role in learning. Effective schools 
research, for instance, focused on non-malleable student-level variables such as 
socioeconomic status, disability, and race. Only student interest in school, as a single 
variable of engagement, was included (Marzano, 2000).  
What student engagement theory offers is a lens for understanding how students 
experience school. The current challenge with this theory, however, is the lack of a 
conceptual definition of student engagement with a tested operational model for 
measuring engagement in ways that matter for achievement. Therefore, a validated 
engagement model that analyzes correlation between engagement and student 
achievement adds to the literature on student engagement. In light of the racial 
achievement gap, this analysis also should examine if the influences of engagement are 
the same across race. Last, if student engagement correlates to achievement, the study 
should examine antecedents of student engagement, focusing on the malleable school, 
teacher, and class variables that school leaders can control, or at least influence. 
This study proposed to add to our understanding of student engagement theory by 
extending the Glanville and Wildhagen engagement model. No published study to date 
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has used this model. The study analyzed a multidimensional engagement model that 
includes both student achievement and capital inputs.  
Based upon the literature review, and as presented in the conceptual model, the 
following hypotheses guided this study. The first two relate to student engagement and 
achievement. The first hypothesis states that the second-order latent variable model of 
student engagement relates to student achievement. The null hypothesis states no 
relationship between the second-order latent variable model of student engagement and 
student achievement. The second hypothesis states that the relationship between student 
achievement and student engagement differs depending on race. The null hypothesis 
states no difference in the relationships among student achievement, student engagement, 
and race.  
The next two hypotheses relate not just to student engagement and achievement, 
but include capital inputs. The third hypothesis states that student achievement relates to 
capital inputs and student engagement. The null hypothesis states no relationships among 
student achievement, capital inputs, and student engagement. The fourth hypothesis states 
that the relationships among student achievement, capital inputs, and student engagement 
differ depending on race. The null hypothesis states no difference in the relationships 
among student achievement, capital inputs, student engagement, and race.  
 72
CHAPTER THREE 
 
METHODS 
The purpose of this study was to evaluate whether, and the manner in which, 
student engagement can increase student achievement outcomes and close the racial 
achievement gap. This study used structural equation modeling (SEM) to test the model 
with 12th grade achievement scores.  
This chapter first presents the hypotheses. Next, the chapter presents an 
explanation of the NELS study and data used for the analysis. Then, the chapter explains 
the independent and dependent variables, including the variables in Glanville and 
Wildhagen’s model of student engagement. Last, the chapter explains the SEM analysis 
procedures and presents the proposed model in terms of SEM methodology.  
Hypotheses 
This study sought to extend the multidimensional model of student engagement 
presented by Glanville and Wildhagen. The study addressed both effects and antecedents 
of student engagement with four hypotheses. First, the second-order latent variable model 
of student engagement relates to student achievement. The null hypothesis states no 
relationship between the second-order latent variable model of student engagement and 
student achievement. Second, the relationship between student achievement and student 
engagement differs depending on race. The null hypothesis states no difference in the 
relationships among student achievement, student engagement, and race. Third, student 
achievement relates to capital inputs and student engagement. The null states no 
relationships among student achievement, capital inputs, and student engagement. Fourth, 
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the relationships among student achievement, capital inputs, and student engagement 
differ depending on race. The null states no difference in the relationships among student 
achievement, capital inputs, student engagement, and race.  
Data Sample: NELS 
This study used the National Educational Longitudinal Study (NELS) dataset 
from the National Center for Education Statistics (NCES, 2002). NELS was a nationwide 
longitudinal study designed to provide five waves of various developmental, 
psychological, and achievement data on students from eighth grade in 1988 through 
adulthood in 2000. The first follow-up was in 1990, when most students were in the 10th 
grade. The second follow-up was in 1992, when most students were in the 12th grade. 
The last two follow-ups were in 1994 and 2000 and added marriage, family, post-
secondary, and work-force information to the dataset. This study used data from the 1990 
and 1992 follow-ups in order to get student achievement outcome data. However, this 
was a cross-sectional and not repeated-measures study, using data from the 1990 10th 
grade cohort for all variables except for the student achievement outcome. The 12th grade 
achievement scores for reading and mathematics came from the 1992 wave.   
The original NELS used a two-stage stratified sampling design in order to select a 
nationally representative sample of schools and eighth grade students.  
[T]he sampling frame was sorted to create strata or subgroups of schools and 
schools were selected independently within each stratum. Schools were stratified 
by superstrata (combinations of school type and geographic reason) and substrata 
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(urban, suburban, rural, high versus low minority public schools). (NCES, 2002, 
p. 230) 
Within each stratum, the selection of schools occurred independently, as did the selection 
of students within schools. Out of nearly 39,000 schools offering eighth grade in the 
United States, 1,052 schools participated in the survey, of which 815 were public and 237 
were private. The study included 26 students at each school, resulting in nearly 25,000 
students (NCES, 2002). 
NELS gathered data not only from students, but from parents, teachers, and 
school administrators. The purpose of NELS was to study the high school student in the 
1990s. However, the study began at the eighth grade in order to capture the achievement 
levels of students prior to the high school, as well as to capture early dropouts (NCES, 
2002, p. 5). NELS gave students both questionnaires and cognitive tests. Each student 
questionnaire included background characteristics, language proficiency, school 
activities, experiences, attitudes, and plans. NELS also surveyed one parent for each 
student regarding family characteristics and student activities. NELS administered 
questionnaires to two teachers for each student and included questions about the student, 
about themselves, about the class, and about their school. Additionally, NELS 
administered questionnaires to school administrators/counselors regarding their school.  
NELS conducted the first follow-up in the spring of 1990, when most students 
were in the 10th grade. A freshened sample was added to make the sample more 
nationally representative. In this follow-up, 18,221 students responded, with 1,043 
dropouts taking part for a total of 19,264 participating students and dropouts. 
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Additionally, 1,291 principals and nearly 10,000 teachers responded. Parents were not 
included in the 1990 wave.  
The second follow-up, conducted in early 1992 when most students were in their 
senior year, provided culminating information on secondary schools. This second follow-
up resurveyed the dropouts included in the 1990 cohort and identified additional 
dropouts. This wave included parent surveys, teacher surveys, school administrator/ 
counselor surveys, and high school academic transcripts. 
NELS conducted the third follow-up in 1994. This survey included issues relating 
to employment and postsecondary access. The primary form of data collection was 
computer-assisted telephone interviews.  
The last follow-up was in 2000. This wave included 12,144 members of the 
NELS sample cohorts. Most of these members had been out of high school for eight years 
and were 26 years old. Most of the students who were planning on entering 
postsecondary schooling had done so. Computer assisted telephone interviews were the 
primary source of data collection, although NELS used laptop-based computer-assisted 
personal interviews in some situations. The primary focus of this wave was on 
postsecondary education, employment, and the transitions experienced by members as 
they moved from secondary and postsecondary schools into the work force. Transcripts 
from postsecondary institutions were included in this last follow-up. 
Because the NELS study oversampled some “policy relevant groups” (NCES, 
2002, p. 170), NCES added weights for more accurate estimation of these groups. These 
weights compensated for unequal probabilities of selection. NCES also added weights 
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that adjusted for the effects of non-response. The 1992 cross-sectional panel weight, 
F2F1PNWT, applied to sample members who completed questionnaires in the 1990 and 
1992 follow-up rounds of NELS. This study used this panel weight in order to identify 
students who answered questions in the first two follow-up rounds of NELS.  
Data Management 
Data needed for this research came from the NELS 1992 release public-use files. 
The public files contain an electronic codebook that allows researchers to select the data 
fields for export to other software programs. Data was transferred from the NELS 
electronic codebook and imported into SPSS. The study used SPSS: PASW Statistics 17 
and the AMOS 17 add-on for all analyses. For all hypotheses, the study noted findings at 
significance levels of p ≤ .05. This data did not contain identifiable private data; 
therefore, the study did not need IRB approval (See Appendix D). 
Independent Variables 
There were two categories of independent variables for this study. The first group 
was comprised of capital input variables. The second group was comprised of the 
variables from Glanville and Wildhagen’s model of student engagement. 
Capital Input Variables 
Table 3.1 lists the study’s capital input independent variable measurements using 
the NELS dataset. Descriptive statistics for these variables by race are given in Appendix 
A. Appendix A also identifies the means that were statistically different between White 
and African American students at p < .05 and p < .001 significance levels.  
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Table 3.1  
Item Labels and Wording for Capital Input Independent Variables [Source: NELS 88:2000] 
 
Model 
Code 
Variable 
Label 
NELS 
Label 
Independent Capital Input Variables M SD 
C1 Student-Level Antecedents 
C11  F1SESQ Socioeconomic status quartile 
(1, Quartile 1 Low to 4, Quartile 4 
High) 
2.68 1.114 
C12 Mean of 
parental 
educational 
expectations 
newF1S4
8 
How far in school father/mother wants 
respondent to go 
(coded 1, less than HS grad, to 7, Post 
Grad Ed) 
4.681 1.250 
C13 Student 
educational 
expectations* 
F1S49 How far in school respondent thinks 
he/she will go 
(coded 1, less than HS grad, to 7, Post 
Grad Ed) 
4.70 1.459 
C2 School-Level Antecedents 
C21 School 
Quality 1 
F1C76 Number of advanced placement 
courses 
(coded 0 to 80) 
5.16 6.211 
C22 School 
Quality 2* 
F1C11B Percentage of 10th grade students 
in college prep., academic, or 
specialized program 
(coded 0 to 100) 
56.47 29.089 
C23 School 
Quality 3 
F1C33 Percentage of 88-89 students in 4-
year college 
(coded 0 to 100) 
50.03 25.227 
C24 School 
Quality 4 
F1C93E Students expected to do homework 
(coded 1 not accurate at all to 5 very 
accurate) 
4.31 .767 
C25 School 
Quality 5 
F1C93B Students place high-value on 
learning 
(coded 1 not accurate at all to 5 very 
accurate) 
3.93 .798 
C3 Class-Level Antecedents 
C31 Mean of the 
acad. track 
level of two 
acad. 
classes* 
newF1T6 Track of class is advanced or honors, 
academic, general, or voc-
tech/business 
(coded 1, voc-tech/business to 4, 
advanced or honors; voc-
tech/business and other collapsed due 
to small percentages; reverse coded) 
1.798 .671 
C32 Mean of two 
teachers’ 
expect 
student to go 
to college 
newF1T_
4 
Teacher expectations 
(coded 0 = no; 1 = yes; reverse coded) 
.745 .415 
NOTE:  
a. Items in column 2 marked with an asterisk* were assigned the arbitrary value of 1.0 in the SEM 
analyses. See Chapter Four for explanation. 
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The study measured three capital input variables at the student-level. The first was 
a measure of socioeconomic status (C11). NELS constructed a socioeconomic composite 
score using parent questionnaire data, when available. Included were the father’s 
education level, the mother’s education level, the father’s occupation, the mother’s 
occupation, and family income. This composite score was then broken into quartiles and 
a quartile score given. This study used the quartile score for socioeconomic status. The 
second variable came from the student questionnaire and related to students’ perceptions 
of the educational expectations their parents have for them (C12). NELS asked students 
how far in school the father and the mother wanted the student to go. This variable was 
an average of the two scores reported by the student. These two variables reflected both 
physical and human capital correlated in the literature to achievement: SES and parental 
expectations (Barton & Coley, 2009; Purkey & Smith, 1983; R. Strom & Boster, 2007; 
Rosenholtz, 1985; Rumberger et al., 1990; Teachman, Paasch, & Carver, 1996, 1997). 
The last variable also came from the student questionnaire and asked students how far in 
school the student thinks he/she will go (C13). Student engagement research frequently 
uses this variable (Cook & Ludwig, 1997; Hawkins & Mulkey, 2005; Oates, 2009).  
The school-level variables were measures of school quality. These included the 
following survey items from the principal questionnaire: a) number of advanced 
placement courses (C21); b) the percentage of 10th grade students in college preparatory, 
academic, or specialized programs (C22); c) percentage of students from the 1988-89 
school year who attended a four-year college (C23); d) students are expected to do 
homework (C24); and e) students place a high value on learning (C25). These variables 
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were the same ones used by Oates (2009) as a measure of school quality in his 
examination of the racial academic achievement gap. Collectively, these variables 
reflected items considered essential to quality schooling, such as adequacy of a viable, 
high-quality curriculum, academic social climate, and emphasis on learning and rigor 
(Ainsworth-Darnell & Downey, 1998; Finn & Voelkl, 1993; Marzano, 2000; Morgan & 
Sorenson, 1999; Oates, 2009).  
Oates (2009) also added both a class-level and teacher-level categorization to his 
research. This study combined class and teacher level variables into one, called class-
level variables. This study used the track level of the class (C3), which was the same 
class-level variable used by Oates (2009) and by Braddock, Hua, and Dawkins (2007). 
Other research also linked access to rigorous curriculum with academic performance 
(Ainsworth-Darnell & Downey, 1998; Marzano, 2000; Morgan & Sorenson, 1999). 
Teacher-level information came from the teacher questionnaire. Since each student had 
two corresponding teacher respondents, this variable was the mean track level of two 
classes. 
Oates (2009) used two variables for the teacher-level: teacher observations and 
teacher expectations regarding the student’s education. Because teacher perceptions of 
students were included in the engagement model, they could not be included in the 
teacher level. Therefore, the only teacher variable in the class-level for this study was 
teacher expectations regarding the student’s educational attainment (C4). Because each 
student in the NELS dataset had two teacher respondents, this variable was a mean of 
both teachers’ scores.  
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Student Engagement Variables from Glanville and Wildhagen’s Model 
This study used the Glanville and Wildhagen multidimensional student 
engagement model (2007). Table 3.2 lists these variables. This model has two second-
order dimensions, behavioral and psychological, with seven first-order dimensions. First-
order dimensions include first-order latent variables, or factors (Byrne, 2010). Second-
order dimensions include second-order latent variables. Latent variables are theoretical or 
hypothetical constructs in the social sciences not directly measured by the study (Raykov 
& Marcoulides, 2000). Observed variables are the variables directly measured in the 
study, such as how many times students cut or skipped classes in the first half of the 
school year. In contrast to specifically measured variables, latent variables are the 
“hypothetically existing constructs of interest in a study” (Raykov & Marcoulides, 2000, 
p. 9). In Glanville and Wildhagen’s model, for example, the number of times students cut 
or skipped classes was included in the first-order attendance dimension and in the 
second-order behavior dimension.  
Glanville and Wildhagen developed their first- and second-order constructs, or 
dimensions, based on student engagement research and then tested their constructs using 
confirmatory factor analysis (CFA). CFA is similar to structural equation modeling 
(Raykov & Marcoulides, 2000). One of the reasons researchers use structural equation 
models is to confirm a theoretical model against empirical data. Structural equation 
models provide a “mechanism for explicitly taking into account measurement error in the 
observed variables (both dependent and independent) considered in a model” (Raykov & 
Marcoulides, 2000, p. 7). CFA examines “patterns of interrelationships among several 
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constructs” (Raykov & Marcoulides, 2000, p. 4). In confirmatory factor analysis, “no 
specific directional relationships are assumed between the constructs, only that they are 
correlated with one another” (Raykov & Marcoulides, 2000, p. 4).  
Glanville and Wildhagen used CFA to validate their engagement model. Their 
results (RMSEA = .040, CFI = .909, NNFI = .956) provided empirical support for their 
model, which separated engagement into two dimensions, behavior and psychological. 
The first-order latent constructs included in the behavioral dimension are attendance, at-
risk behavior, preparation, and teacher perceptions of student effort. When necessary, the 
study recoded these variables so that higher scores meant an increase in negative, or 
deviant, behavior. To assist with ease of interpretation, this dimension was labeled 
Negative Behavior in the resulting models and figures.  
The first-order latent constructs included in the psychological dimension were 
academic interest, extrinsic motivation, and student-teacher relationships. The first two, 
academic interest and extrinsic motivation, pertained to the value the student places on 
education. The third component was a measurement of the student’s perception of 
student-teacher relationships, which was a measurement of social capital. As mentioned 
in Chapter Two, Glanville and Wildhagen allowed homework to co-vary with the second-
order latent variables in their model. They also allowed the disturbances of these first-
order latent constructs, academic interest and relationships with teachers, free to 
correlate. This study did the same. 
Table 3.2 lists the variables included in each dimension and the NELS item label. 
Glanville and Wildhagen used the 1990 follow-up dataset for their model, because the 
 82
majority of the literature on student engagement examines students in high school. Most 
of the students who participated in the 1990 follow-up were in the 10th grade. Glanville 
and Wildhagen’s original analyses included “12,210 students (9,227 White; 986 African 
American; 1,224 Latino, and 773 Asian) for whom there was no missing information on 
the items in the proposed model” (Glanville & Wildhagen, 2007 p. 1023). Because this 
study used the 1992 follow-up dataset in order to capture the 12th grade achievement 
scores, it was necessary to recode some of the variables. Descriptive statistics also 
differed slightly based on this studies’ inclusion of only White and African American 
students. Descriptive statistics for these variables by race are given in Appendix B. 
Appendix B also identifies the means that were statistically different between White and 
African American students at p < .05 and p < .001 significance levels. The study 
excluded students with missing information for the race variable.  
Table 3.2  
Item Labels, Wording, and Descriptive Statistics for Glanville and Wildhagen’s Model (Glanville & 
Wildhagen, 2007, pp. 1037-1039). 
 
Model 
Code 
Variable 
Label 
NELS 
Label 
Dimension of Engagement M SD 
SE1 Behavioral Dimension (Negative Behavior) 
SE11 Attendance 
SE111 Skip* F1S10B How many times did you cut or skip 
classes in the first half of the current 
school year?  
(0 = never to 4 = over 10 times) 
.46 .847 
SE112 Late F1S10A How many times were you late for 
school in the first half of the current 
school year?  
(0 = never to 4 = over 10 times) 
1.15 1.072 
SE113 Parent 
warning: 
attendance 
F1S107A In the first half of the current school 
year, how often did your parents 
receive a warning about your 
attendance? (0 = never to 2 = more 
than twice; reverse coded) 
.18 .442 
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Table 3.2 (cont.) 
Model 
Code 
Variable 
Label 
NELS 
Label 
Dimension of Engagement M SD 
SE12 At-risk behavior 
SE121 Trouble-
maker 
F1S67F Agreement that other students see you as 
a trouble maker? (0 = never to 2 = more 
than twice; reverse coded) 
.30 .525 
SE122 Trouble* F1S10C How many times did you get in trouble for 
not following rules in the first half of the 
current school year? (0 = never to 4 = over 
10 times) 
.59 .864 
SE123 Fights F1S9D In the first half of the school year, how 
many times did you get into a physical fight 
at school? (0 = never to 2 = more than 
twice; reverse coded) 
.15 .405 
SE124 Parent 
warning: 
behavior 
F1S107C In the first half of the current school year, 
how often did your parents receive a 
warning about your behavior? (0 = never to 
2=more than twice; reverse coded) 
.14 .405 
SE13 Preparation 
SE131 Brings 
homework* 
F1S40C How often do you go to class without your 
homework done? (0 = never to 3 = usually; 
reverse coded) 
1.00 .685 
SE132 Brings 
pencil 
F1S40A How often do you go to class without 
pencil or paper? (0 = never to 3 = usually; 
reverse coded) 
.61 .691 
SE133 Brings 
books 
F1S40B How often do you go to class without 
books? 
(0 = never to 3 = usually; reverse coded) 
.46 .617 
SE14 Teacher perceptions of student efforta 
SE141 Completes 
homework* 
newF1T_
15 
How often does the student do his or her 
homework? (0 = all of the time to 4 = 
never; reverse coded) 
1.569 1.312 
SE142 Works hard newF1T_
2 
Does the student usually work hard?  
(coded 0 = yes; 1 = no) 
.299 .400 
SE143 Attentive in 
class 
newF1T_
18 
How often is the student attentive in class?  
(0 = all of the time to 4 = never; reverse 
coded) 
1.732 1.193 
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Table 3.2 (cont.) 
Model 
Code 
Variable 
Label 
NELS 
Label 
Dimension of Engagement M SD 
SE2 Psychological Dimension 
SE21 Academic interest 
SE211 Classes 
interesting 
F1S66A When you compare your first year of high 
school to the year before that, do agree 
that the subjects you’re taking are 
interesting and challenging? (1 = strongly 
disagree to 4 = strongly agree; reverse 
coded) 
2.78 .653 
SE212 Feeling of 
satisfaction 
F1S66B When you compare your first year of high 
school to the year before that, do agree 
that you get a feeling of satisfaction from 
doing what you’re supposed to in class? (1 
= strongly disagree to 4 = strongly agree; 
reverse coded) 
2.86 .629 
SE213 Try hard* newF1S
27 
In your math, English, history, and science 
classes, how often do you try as hard as 
you can? (0 = never to 4 = almost every 
day; average of the four items; reverse 
coded) 
3.159 .906 
SE22 Extrinsic motivation 
SE221 Grades 
important 
F1S38 How important are good grades to you? (1 
= not important/somewhat important to 3 = 
very important) 
2.44 .675 
SE222 Education 
important* 
F1S66D Do you agree that you go to school 
because education is important for getting 
a job later on? (1 = strongly disagree to 3 
= strongly agree; strongly disagree and 
disagree collapsed because of small 
percentage of strongly disagree; reverse 
coded) 
2.63 .530 
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Table 3.2 (cont.) 
Model 
Code 
Variable 
Label 
NELS 
Label 
Dimension of Engagement M SD 
SE23 Student–Teacher relationships 
SE231 Teachers 
listen 
F1S7L Do you agree that most of your teachers 
really listen to what you have to say? (1 = 
strongly disagree to 4 = strongly agree; 
reverse coded) 
2.78 .651 
SE232 Teachers 
do not put 
down 
F1S7J In class I often feel put down by my 
teachers. (1 = strongly agree to 4 = 
strongly disagree) 
3.07 .670 
SE233 Teachers 
care* 
F1S66G Do you agree that you go to school 
because your teachers care about you and 
expect you to do well in school? (1 = 
strongly disagree to 4 = strongly agree; 
reverse coded) 
2.86 .731 
SE234 Teachers 
praise 
F1S7I When I work hard on schoolwork, my 
teachers praise my effort. (1 = strongly 
disagree to 4 = strongly agree; reverse 
coded) 
2.59 .723 
SE3 Homework 
  Hours of 
homework 
F1S36A2 Total time spent on homework out of 
school each week (0 = none to 7 = over 15 
hours) 
2.72 1.766 
 
NOTE: Only students with answers to all questions were included in descriptive statistics. N 
(White) = 5092; N (African American) = 442 
a. Values are averages of both teachers’ responses, unless data for only one teacher was 
available. 
b. Items in column 2 marked with an asterisk* were assigned the arbitrary value of 1.0 in the SEM 
analyses. See Chapter Four for explanation. 
 
Homework 
Although Glanville and Wildhagen did not find the amount of time students spent 
on homework to be significant in the first order preparation variable in their model 
(Glanville & Wildhagen, 2007, p. 1027), they included homework in their model because 
other student engagement researchers frequently used this variable. They did not add this 
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variable to the behavioral dimension, however, but allowed it to co-vary with the second-
order latent variables in their model. Since time spent on homework was included in their 
model, it also was included in this study and used the same way. The study allowed the 
amount of time spent on homework variable to co-vary with the second-order latent 
variables.  
There remain several potential problems with this variable worth repeating in this 
chapter. The amount of homework assigned influences the amount of time spent on 
homework, which may vary based on the academic track of the class as well as the 
school. The aptitude of the student also influences the amount of time spent on 
homework, even for students in the same class, regardless of how engaged the students 
are.   
Dependent Variable 
The dependent variable was a first-order latent construct of student achievement, 
comprised of 12th grade reading and mathematics achievement scores. Table 3.3 lists this 
variable using the NELS dataset. Descriptive statistics for these variables by race are in 
Appendix C. Appendix C also identifies the means that were statistically different 
between White and African American students at p < .05 and p < .001 significance levels.  
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Table 3.3  
Item Labels and Wording for Dependent Variables [Source: NELS 88:2000] 
 
Model 
Code 
Variable 
Label 
NELS Label Dependent Variables  M SD 
 Student achievement: 12th Grade Achievement Score 
SA1 Reading 
Standardized 
Score 
F22XRSTD Scale Score: Reading 51.598 9.828 
SA2 Mathematics 
Standardized 
Score 
F22XMSTD Scale Score: Mathematics 51.769 9.961 
 
NELS provided cognitive test results in reading, mathematics, science, and 
history/citizenship/geography. The 1988 administration gave all students the same set of 
cognitive tests. After the analysis of the tests showed a wide range of achievement, 
researchers developed two levels of reading and three levels of mathematics tests for the 
1990 follow-up survey. NELS then administered different test levels based upon 
students’ previous scores. Science and history/citizenship/geography continued to have 
one test. Because raw scores on tests with differing levels of difficulty were not 
comparable, NELS used item response theory (IRT) to calculate scores. This method 
allowed for the comparison of results regardless of the test form used.  
IRT also made it possible to use the overall pattern of right and wrong responses 
to estimate each student’s ability, compensating for the possibility of low-ability students 
guessing difficult items correctly. In each of the subject areas, NELS calibrated the IRT 
scales with the use of PARSCALE software (NCES, 1994, p. H-32). NELS provided 
standardized IRT scores in reading, mathematics, science, and history. This study used 
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the reading and mathematics standardized scores as the student achievement dependent 
variables for all hypotheses. The reading score is labeled F22XRSTD and the 
mathematics score is labeled F22XMSTD in the NELS dataset. This study combined 
these two variables into a first-order latent construct called Student Achievement.  
Analysis Procedures 
This study used structural equation modeling (SEM) to evaluate whether, and the 
manner in which, student engagement mediates capital inputs to increase student 
achievement outcomes and close the racial achievement gap. The study examined the 
model across White and African American students. This study tested the model against 
12th grade achievement scores.   
Structural Equation Modeling (SEM) 
This chapter has already introduced SEM with Glanville and Wildhagen’s student 
engagement model. SEM models are multivariate models that include path analysis, 
latent change models, and structural regression analysis. SEM is a comprehensive method 
of quantifying and testing theories (Raykov & Marcoulides, 2000). SEM models 
“explicitly take into account the measurement error that is ubiquitous in most disciplines 
and contain latent variables” (Raykov & Marcoulides, 2000, p. 1). As mentioned 
previously, latent variables are variables that are not directly measured, but are theoretical 
constructs or dimensions. This study’s literature review provided a strong argument for 
analyzing student engagement with a multidimensional model. Therefore, SEM was an 
appropriate analysis procedure for this study. 
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SEM models share several characteristics. First, researchers typically conceive the 
models in terms of theoretical or hypothetical constructs that include some latent 
variables. Second, the models take into account potential measurement errors in all 
variables, both dependent and independent. Third, researchers fit SEM models to 
covariance or correlation matrices between all pairs of observed variables (Raykov & 
Marcoulides, 2000, p. 2).  
SEM has two parts: a measurement model and a structural model (Byrne, 2010). 
The measurement model is a factor analytic model measured through either confirmatory 
or exploratory factor analysis (Byrne, 2010). It describes the relationship between the 
observed variables and the latent dimensions (or factors) in terms of factor loadings. 
Factor loadings measure “the strength of the regression paths from the factors to the 
observed variables” (Byrne, 2010, p. 6).  
The structural model, on the other hand, is concerned with specifying the 
regression structure among the latent variables in the model and other observed variables. 
SEM models contain both endogenous and exogenous variables. Exogenous variables are 
“synonymous with independent variables; they “cause” fluctuations in the values of other 
latent variables in the model” (Byrne, 2010, p. 5). Endogenous variables “are 
synonymous with dependent variables and, as such, are influenced by the exogenous 
variables in the model, either directly or indirectly” (Byrne, 2010, p. 5). The structural 
model allows the researcher to test for causal directions in the model. A set of linear 
regression equations describes the relationships in the model.  
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SEM contrasts with general linear models in that researchers fit general linear 
models to raw data, with no assumption of measurement error in the independent 
variables. Researchers fit SEM models to hypothetical constructs and assume 
measurement error in both independent and dependent variables. Unlike general linear 
models, SEM models also allow researchers to study both direct and indirect effects 
between variables mediated by one or more intervening variables in the model. Direct 
effects go directly from one variable to another. Indirect effects are those “mediated by 
one or more intervening variables (often referred to as a mediating variable). The 
combination of direct and indirect effects make[s] up the total effect of the explanatory 
variable on the dependent variable” (Raykov & Marcoulides, 2000, p. 7). SEM has 
gained popularity in the social sciences as a method of analyzing mediation models when 
latent variables are present in the model (Selig, Card, & Little, 2008).  
SEM is similar to general linear models in that researchers assume a linear 
relationship between observed variables. Researchers can do model comparisons with 
SEM. For example, in general linear regression models, researchers use the F test to 
compare a less restricted model to a more restricted model. In SEM, researchers use the 
difference in Chi-square tests or asymptotic equivalents such as the Lagrange multiplier 
or Wald test “to examine the plausibility of model parameter restrictions such as equality 
of factor loadings, factor or error variances, or factor variances and covariances across 
groups” (Raykov & Marcoulides, 2000, p. 3).  
Unlike software that deals with general linear regression models, however, SEM 
software cannot automatically identify the model parameters of interest. Therefore, the 
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researcher must determine the model parameters of interest. Bentler (1995) proposes 
these six rules in order to determine correctly the parameters that SEM can uniquely 
estimate. First, all variances of the independent variables are model parameters. Second, 
all covariances between independent variables are model parameters. Third, all factor 
loadings connecting latent variables with their indicators are model parameters. Fourth, if 
the study uses regression in the SEM model, all regression coefficients between observed 
and latent variables are model parameters. A researcher can ignore any of these first four 
rules if the study is testing a theory or hypothesis that sets the variances, covariances, 
factor loadings, or regression coefficients to a specified value, such as zero. Fifth, 
variances and covariances between dependent variables and the covariances between 
dependent and independent variables are never model parameters, because other model 
parameters explain them. Last, each latent variable’s metric scale must be set in order to 
create a measurement metric. Researchers can do this by setting its variance equal to a 
constant, such as 1, or leaving a path from the latent variable set to a constant, again 
usually 1.  
Procedures. This study used several multivariate analyses to test the study’s 
hypotheses. The first analysis replicated Glanville and Wildhagen’s CFA with the student 
engagement variables. This step provided the error terms, regression weights, and 
measures of latent variables needed for the second analysis. The study then used SEM as 
the second analysis. In order to examine the influence of student engagement as a 
mediator of the capital inputs on the 12th grade achievement scores, it was first necessary 
to understand the relationship between student engagement and 12th grade achievement 
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scores. The study then used SEM to test the first hypothesis that student engagement 
related to student achievement. Next, the study analyzed the SEM model across both 
White and African American students to test the second hypothesis.  
Next, the study used a confirmatory factor analysis to examine the 
appropriateness of the capital input variables as first order latent variables: student, 
school, and class. The study used this information in the full SEM model that included 
student engagement, capital inputs, and student achievement. This full SEM model tested 
the third hypothesis that student engagement, capital inputs, and student achievement 
were related. The study analyzed the full SEM model across both White and African 
American students to test the fourth hypothesis that the relationships among student 
engagement, capital inputs, and student achievement differed by race.  
Estimation of model parameters. There are four ways to estimate model 
parameters using SEM. Most software applications that can handle SEM analyses do all 
four. These are: unweighted least squares, maximum likelihood, generalized least 
squares, and asymptotically distribution free, also known as weighted least squares 
(Raykov & Marcoulides, 2000.) Unweighted least squares estimation uses the 
unweighted sum of squared differences between the elements in the observed covariance 
matrix and the corresponding model covariance matrix. The other three methods also use 
the sum of squared differences, but only after adding specific weights to multiply each of 
the squares. Researchers use maximum likelihood and generalized least squares with 
normally distributed data, while using weighted least squares (WLS) with data that is not 
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normally distributed. The NELS data was normally distributed, making maximum 
likelihood the appropriate choice for parameter estimation. 
SEM Model Analysis. AMOS offers several goodness of fit statistics that allow a 
researcher to test a model’s fit. In the confirmatory factor analysis, the statistics of 
interest are the CMIN, DF, SRMR, TLI, CFI, and RMSEA. The CMIN statistics is the X2 
statistic and is meaningful only when compared to the CMIN value of alternative models. 
AMOS reports the DF (degrees of freedom) along with the CMIN statistic. CMIN 
represents the likelihood ratio test for the model. Conceptually, CMIN is a function of the 
sample size and the difference between the observed and model covariance matrices. The 
SRMR represents the standardized root mean square residual, which is the average 
residual value, derived from fitting the variance/covariance matrix for the hypothesized 
model against the sample data (Byrne, 2010, p. 77). The TLI is the Tucker-Lewis Index 
and is the non-normed fit index. The CFI is the comparative fit index and is a measure of 
the average size of the correlations between the variables in the model. Higher average 
correlations in the model yield higher CFI values. The RMSEA is the root mean square 
error of approximation. RMSEA takes into account the error of approximation in the 
population and is measured with degrees of freedom. Therefore, RMSEA is sensitive to 
the number of parameters in the model. 
In the full structural regression analysis, the statistics of interest are the CMIN, 
DF, CFI, RMSEA, and ECVI. The ECVI is the Expected Cross-Validation Index. The 
ECVI is meaningful when compared to alternative models. The ECVI is a likelihood 
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measure of how the model might cross-validate to a similar-sized sample from the same 
population. Like the CMIN, the ECVI should be lower in a better fitted model.  
Based on cutoff score recommendations by Hu and Bentler (1999, p. 27) and 
Byrne (2010), this study reported model fit with these statistics: a standardized root mean 
residual (SRMR) value close to .06 or less, a Tucker-Lewis Index (TLI) value near .90 or 
greater, a comparative fit index (CFI) value near .90 or greater, and a root mean square 
error of approximation (RMSEA) value close to .08 or less.  
SEM symbols and terms. SEM provides a graphical display of the hypothesized 
relationships amongst variables. As such, SEM makes some important distinctions in the 
variables described by symbols in SEM graphical models.  
Observed variables are measured. Latent variables are abstract constructs. 
Dependent, or endogenous, variables are variables that receive a path from another 
variable in the model. A one-way arrow represents this path. Independent, or exogenous, 
variables are variables that emit paths but do not receive them. Two-way paths connect 
correlated independent variables. A dependent variable may act as an independent 
variable with respect to another variable in the model. However, as long as it receives a 
one-way path, it is still a dependent variable (Raykov & Marcoulides, 2000). Latent 
variables, also called factors, are characterized further as either endogenous or 
exogenous. Exogenous latent variables cause fluctuations in other variables. Exogenous 
latent variables influence endogenous latent variables. In this study, the two second-order 
dimensions of student engagement were exogenous latent variables. The three capital 
 95
input variables were exogenous latent variables. The 12th grade student achievement 
factor was the dependent variable of interest in this study. 
Table 3.4 lists the standard SEM symbols and terms that the study used for 
presentation of the SEM analyses in Chapter Four.  
Table 3.4  
SEM Symbols and Terms [Source: Raykov & Marcoulides, 2000, p.9] 
 
SEM Symbol SEM Term 
 Latent variable 
 Observed variable 
 Unidirectional path representing causal relationships 
 Residual error in the prediction of latent variable (res) 
 Measurement error in observed variable (err) 
 Correlation or association between variables in non-causal relationships 
 
Proposed Models 
This study sought to understand how student engagement, as a potential mediator 
of capital inputs, related to student achievement. Figure 3.1 shows the CFA model used 
in the Glanville and Wildhagen study. Figure 3.2 shows the proposed structural equation 
model for student engagement and student achievement. Figure 3.3 shows the 
confirmatory factor analysis for capital inputs. Figure 3.4 shows the proposed structural 
equation model for student engagement, capital inputs, and student achievement. This 
model includes the second order latent variables from the CFA model.  
The term res refers to the residual error in the prediction of a latent variable. The 
term err refers to the measurement error in an observed variable. The variables in these 
figures came from the Model Code columns in these tables: Table 3.1, which references 
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the capital input variables; Table 3.2, which references the second-order latent variables 
in the Glanville and Wildhagen study; and Table 3.3, which references the student 
achievement outcome. 
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 Figure 3.1. Glanville & Wildhagen’s student engagement model for the confirmatory factor analysis procedure. 
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 res1
 Figure 3.2. Glanville & Wildhagen’s student engagement model for the full SEM analysis. 
Student 
Achievement 
err1 
err2 
err3 
err4 
err5 
err6 
err7 
err8 
err9 
err10 
err11 
err12 
err13 
err14 
err15 
err16 
err17 
err18 
err19 
err20 
err21 
err22 
res2
res4
res5
res6
res7
res3
Academic Interest:
SE21 
Extrinsic Motivation:
SE22 
Student-Teacher 
Relationships: 
SE23 
Attendance: 
SE11 
Teacher Perceptions:
SE14 
Preparation: 
SE13 
SE111 
SE112 
SE113 
SE121 
SE122 
At-Risk 
Behavior:SE12 SE123 
Negative 
Behavior 
SE124 
SE131 
HW-Hrs. 
Psychological 
SE132 
SE133 
err24 err23 
SE141 
R M. 
SE142 
SE143 
SE211 
SE212 
SE213 
SE221 
SE222 
SE231 
SE232 
SE233 
SE234 
 99
  
 
 
 
 
 
 
err1 
err2 
err3 
err4 
err5 
err6 
err7 
err8 
err9 
err10 
C11 
 
Student 
Figure 3.3. Confirmatory factor analysis of capital inputs. 
C12 
C13 
C21 
C22 
C23 
 
School 
C24 
C25 
C3 
 
Class 
C4 
 100
  
 
 
 
 
 
 
 
 
 
  
Figure 3.4. Proposed structural equation model of the influence of capital inputs and student engagement 
on student achievement. 
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Summary 
This chapter presented the research methodology and dataset the study used, as 
well as how the study managed the data. The chapter also discussed the model, variables, 
and data analysis procedures for each hypothesis. The study presents the results in 
Chapter Four and discusses the findings and implications for policy, practice, and further 
research in Chapter Five.   
In summary, Table 3.5 presents the hypotheses and Table 3.6 presents the 
variables and data analysis procedures for each hypothesis in the study. 
 
Table 3.5  
Summary of Hypotheses 
 
Hypotheses 
Hypothesis 1: The second-order latent variable model of student engagement relates to 
student achievement.  
 
Hypothesis 2): The relationship between student achievement and student engagement differs 
depending on race. 
 
Hypothesis 3: Student achievement, as measured by 12th grade achievement scores, relates 
to capital inputs and student engagement. 
 
Hypothesis 4: The relationships among student achievement, capital inputs, and student 
engagement differ depending on race. 
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Table 3.6  
Summary of Variables and Analysis Procedures for Study’s Hypotheses 
 
Hypotheses 1 and 3   
Independent Variables Dep. Variables Analysis Proc. 
Student Level 
• SES-F1SESQ (ordinal) 
• Parental Educ. Expectations-newF1S48 (ordinal) 
• Student Educ . Expectations-recF1S49 (ordinal) 
School Level 
• # AP Courses-F1C76 (scale) 
• % in academic, college prep-F1C11B (scale) 
• % in 4-year college-F1C33 (scale) 
• Students expected to do homework-F1C93E (ordinal) 
• Students place high value on learning-F1C93B (ordinal) 
Class Level 
• High Academic Track Level-newF1T6 (ordinal) 
• Teacher Educ. Expectations -newF1T_4 (ordinal) 
Student Engagement—Behavior 
• Attendance  
o F1S10B (ordinal) 
o F1S10A (ordinal) 
o F1S107A (ordinal) 
•  At-Risk 
o  recF1S67F (ordinal) 
o F1S10C (ordinal) 
o F1S9D (ordinal) 
o F1S107C (ordinal) 
• Preparation 
o recF1S40C (ordinal) 
o recF1S40A (ordinal) 
o recF1S40B (ordinal) 
• Teacher Perceptions of Student Effort  
o newF1T_15 (ordinal) 
o newF1T_2 (ordinal) 
o newF1T_18 (ordinal) 
Student Engagement—Psychological 
• Academic Interest 
o recF1S66A (ordinal) 
o recF1S66B (ordinal) 
o newF1S27 (ordinal) 
• Extrinsic Motivation 
o recF1S38 (ordinal) 
o recF1S66D (ordinal) 
• Student-Teacher Relationships 
o recF1S7L (ordinal) 
o recF1S7J (ordinal) 
o recF1S66G (ordinal) 
o recF1S7I (ordinal) 
Homework F1S36A2 (ordinal) 
F22XCOMP –
12th Gr. 
Achievement 
Score 
(Continuous 
Scale Score) 
Confirmatory 
Factor 
Analysis and 
Structural 
Equation 
Modeling 
using AMOS 
17a 
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Table 3.6 (cont.) 
 
Hypothesis 2 and 4 
Independent Variables Dep. Variables Analysis Proc. 
Same as Hypotheses 1 and 3 F22XCOMP –
12th Gr. 
Achievement 
Score 
(Continuous 
Scale Score) 
Confirmatory 
Factor 
Analysis and 
Structural 
Equation 
Modeling using 
AMOS 17a but 
filtered for 
Race 
(F4RACE2: 
African 
American, 
White) 
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CHAPTER FOUR 
 
FINDINGS 
Chapter Four presents the findings of the analyses used to explore the effect of 
student engagement on student achievement, as measured by 12th grade achievement 
scores. The study used listwise exclusion to obtain the descriptive statistics reported in 
Chapter Three. However, due to the large number of variables in this model and the large 
number of respondents who did not answer every question, this study used a different 
approach for the CFA and SEM analyses. The software program used for this study was 
SPSS 17 and the AMOS 17 graphical interface add-on. Because AMOS is very intolerant 
of missing data, and in order not to exclude students with incomplete data, the study 
computed a mean score for each variable in place of missing data. As discussed in 
Chapter Three, this study excluded students with missing information for the race 
variable. 
In addition to the goodness of fit indicators discussed in Chapter Three, AMOS 
provides other indicators of model fit for each hypothesis. The AMOS text output file 
lists these indicators. The first indicator is the estimate of the statistical significance of 
the model’s parameters. The AMOS output lists the parameter estimates for regression 
weights, covariances, and variances. The test statistic of interest is the critical ratio 
(C.R.). The C.R. represents the parameter estimate divided by its standard error and is 
similar to a z test-statistic. The null hypothesis is that the parameter is statistically 
different from zero. At the .05 significance level, the C.R. needs to be greater than plus or 
 105
minus 1.96 (Byrne, 2010). “Nonsignificant parameters, with the exception of error 
variances, can be considered unimportant in the model” (Byrne, 2010, p. 68).  
The AMOS text output file also contains indicators of model misspecification. 
The modification indices (MIs) provided by AMOS are values of the expected drop in 
overall X2 with the addition of a covariance or cross loading. Along with the MIs, AMOS 
provides an expected parameter change (EPC) value, which is the predicted change in the 
size of the parameter estimate, which could be positive or negative (Byrne, 2010). The 
EPC represents an expected improvement to the model when the specified covariance or 
regression weight is estimated freely. The MIs for covariances indicate the EPC in the 
model for the addition of covariances on error and residual terms. The MIs for regression 
weights indicate the EPC in the model for the addition of a cross-loading of observed 
variables and/or factors (Byrne, 2010).  
AMOS provides an estimate of squared multiple correlation (SMC) for the 
endogenous variables. The SMC estimates the percent of variance explained by the 
predictors of the endogenous variable. This study reports the SMC estimates for all 
endogenous variables in each model. Of particular interest, however, was the Student 
Achievement factor, since achievement was the dependent variable of interest in this 
study.  
The hypothesis tested in structural equation modeling is the validity of the 
proposed causal structure. Therefore, this study examined the statistical significance of 
the parameter estimates, as well as the modification indices of the covariance and 
regression weights, in order to identify a model with good fit. For purposes of 
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understanding the relationships among the variables, the study identified the direct and 
indirect effects of predictor variables on student achievement. Specifically, the path 
coefficients for the direct effects of predictor variables on endogenous variables aid in 
understanding the relationships among student achievement, student engagement, capital 
inputs, and race. Last, the study examined the amount of variance in the endogenous 
variables in each model, using the estimate of squared multiple correlation provided by 
AMOS, focusing on the variance in student achievement explained by the model. This 
provides an estimate of the effect size of the model. All results presented in this study are 
standardized scores. 
Hypothesis One 
To test the hypothesis that the second-order latent variable model of student 
engagement relates to student achievement, the study ran a CFA using the variables from 
the Glanville and Wildhagen student engagement model. This CFA used their model 
structure as presented in Figure 3.1 to confirm the fit of the model. Then, a full SEM 
causal model linked paths from student engagement to student achievement.  
Student Engagement CFA 
CFA requires that one of the regression weights linking the observed variable 
indicator to the latent factor be assigned a value of 1.0. AMOS then computes the 
remaining regression weights for that latent factor relative to this assigned value. CFA 
conventions dictate that the indicator variable with the highest loading weight be assigned 
this arbitrary value of 1.0. (Table 3.2). 
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The model had a CMIN value of 5671 with 220 degrees of freedom. The SRMR 
was .0405, the TLI was .909, the CFI was .921, and the RMSEA was .042. All of these 
values reflected a good model fit. Additionally, each C.R. for the parameter estimates for 
regression weights, covariances, and variances exceeded the cutoff of 1.96. 
Student Engagement SEM 
In the second analysis, causal paths were added from the Negative Behavior 
factor, the Psychological factor, and the Homework Hours variable to the Student 
Achievement factor to create a full SEM model.  
This model yielded a CMIN value of 7204.7 with 262 degrees of freedom. The 
CFI was .917, RMSEA was .043, and ECVI was .516. The parameter estimate from 
Psychological to Student Achievement, however, was not significant. The Psychological 
factor was removed for the second run of the model.  
The second run, with the Psychological factor removed, yielded a CMIN value of 
3334.1 with 98 degrees of freedom. The CFI value rose to .934, while the RMSEA value 
stayed at .048 with a 90% confidence interval of .047 to .049. The ECVI value dropped to 
.241 with a 90% confidence interval of .228 to .254. All parameter estimates were 
significant. No further modifications were indicated by the MIs. The model displayed in 
Figure 4.1 was the final student engagement SEM model. Table 4.1 summarizes the 
results of this model.  
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 Figure 4.1. Final student engagement SEM model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 4.1  
Goodness of Fit Values for Final Student Engagement SEM Model 
 
Index Value Recommended Value for Acceptance 
CMIN 3334.1 Compare to initial value (7204.7) 
DF 98 Compare to initial value (262) 
CFI .934 >.9 
RMSEA .048 (90% CI is.047, .049) ≤ .08 for adequate fit; ≤ .05 for good fit 
ECVI .241 (90% CI is.228, .254) Compare to initial value (.516) 
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The final student engagement SEM model explained 15% of the variance in 
Student Achievement. Table 4.2 presents the path coefficients for this model. Table 4.3 
presents the variance in the endogenous variables explained by the model.  
Table 4.2  
Path Coefficients for Final Student Engagement SEM Model 
 
Variable “causing” Variable being influenced Amount of Influence (Standardized Direct Effect) 
Negative Behavior Student Achievement - .240 
Homework Hours Student Achievement + .242 
 
 
Table 4.3  
Squared Multiple Correlations for Final Student Engagement SEM Model 
 
Endogenous Variable Squared Multiple Correlations 
Attendance .595 
At-Risk Behavior .689 
Preparation .279 
Teacher Perception .356 
Student Achievement .154 
 
 
Conclusion 
Based on the results of this SEM analysis, the null hypothesis of no relationship 
between the second-order latent variable model of student engagement and student 
achievement could not be rejected. Although there was a relationship among Negative 
Behavior, Homework Hours, and Student Achievement (a two-factor model), the three-
factor model of student engagement, as structured by Glanville and Wildhagen, was not 
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related to student achievement. Specifically, the Psychological factor did not relate to 
student achievement. The study used the final student engagement SEM model, Figure 
4.1, in the second hypothesis. 
Hypothesis Two 
Hypothesis two was originally setup with race as a factor in the model. However, 
AMOS does not allow for the inclusion of binary observed variables in the model. Due to 
these limitations of AMOS, it was necessary to create two additional datasets from the 
original dataset. One dataset contained only White students, while the second database 
contained only African American students. To test the hypothesis that the relationship 
between student achievement and student engagement differs depending on race, the 
study compared the independent variables in the model to see if the model was a good fit 
for both races. If the model was a good fit for both races, the null hypothesis of no 
difference in the relationships among student achievement, student engagement, and race 
was not rejected. If the model was not a good fit for both races, the null hypothesis was 
rejected. The study ran the final two-factor student engagement SEM model (Figure 4.1) 
using the two racially different datasets.  
Racial Analysis of Final Student Engagement SEM Model 
The final student engagement SEM model was tested with both White and 
African American students. For the analysis with White students, the model yielded a 
CMIN value of 3062.6 with 98 degrees of freedom. The CFI was .931, RMSEA was 
.049, with a 90% confidence interval of .048 to .051, and ECVI was .255 with a 90% 
confidence interval of .240 to .269. The total amount of variance in Student Achievement 
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explained by the model was 16%. All parameter estimates were significant and no further 
modifications were indicated by the MIs. 
The analysis with African American students yielded a CMIN value of was 364.7 
with 98 degrees of freedom. The CFI was .953, RMSEA was .038, with a 90% 
confidence interval of .034 to .043, and ECVI was .255 with a 90% confidence interval of 
.225 to .288. The total amount of variance in Student Achievement for African American 
students explained by the model was 8%. All parameter estimates were significant and no 
further modifications were indicated by the MIs. 
Table 4.4 presents the path coefficients for the final student engagement models 
by race, and Table 4.5 presents the Squared Multiple Correlations for the endogenous 
variables in the final student engagement models by race. 
  
Table 4.4  
Path Coefficients by Race for Final Student Engagement SEM Model 
 
Variable “causing” Variable being influenced Amount of Influence (Direct Effect) 
  Model for African American Students 
Model for White 
Students 
Negative Behavior Student Achievement - .091 -.256 
Homework Hours Student Achievement +.237 +.238 
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Table 4.5  
Explained Variance by Race for Final Student Engagement SEM Model 
 
Endogenous Variable Squared Multiple Correlations 
 Model for African American Students 
Model for White 
Students 
Attendance .418 .620 
At-Risk Behavior .694 .694 
Preparation .179 .295 
Teacher Perception .207 .363 
Student Achievement .077 .162 
 
 
Conclusion 
Because the results of the analyses of the final student engagement SEM model 
by race yielded a good model fit for both races, the null hypothesis of no difference in the 
relationship between student achievement and student engagement by race could not be 
rejected. The model was a good fit for both races.  
Hypothesis Three 
To test the hypothesis that student achievement relates to capital inputs and 
student engagement, the study first conducted a confirmatory factor analysis using three 
factors for capital inputs: student, school, and class (Figure 3.3).  
Capital Inputs CFA 
The capital inputs CFA model yielded a CMIN of 2089 with 32 degrees of 
freedom. The SRMR was .0502, the TLI was .928, the CFI was .949, and the RMSEA 
was .067. All parameter estimates were significant. However, the MIs from the 
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covariance modification index indicated several covariances on error terms that may 
improve the model. Four covariances were indicated. These covariances were between 
the error terms on C11 (SES Quartile) and C22 (% of Students in College Courses), 
between the error terms on C11 (SES Quartile) and C23 (% of Students in 4-yr College), 
between the error terms on C22 (% of Students in College Courses) and C23 (% of 
Students in 4-yr College), and between the error terms on C21 (# of AP Courses) and 
C23 (% of Students in 4-yr College). The first two covariances made theoretical sense 
based on the link in the literature between socioeconomic background and college 
entrance rates. The last two covariances made theoretical sense as well. The percentage 
of students in college level courses in a current year, as well as the number of AP course 
offerings in a current year, was likely correlated to the percentage of students from the 
previous year who attended college. Because these made theoretical sense in the model, 
these covariances were added to the next run of the capital inputs CFA model.  
The second run of the capital inputs CFA model with the four additional 
covariances on error terms yielded a CMIN of 1212.7 with 28 degrees of freedom. The 
SRMR was .0393, TLI was .953, CFI was .971, and the RMSEA was .054 with a 90% 
confidence interval of .052 and .057. All parameter estimates, including the additional 
covariances, were significant. No further modifications were indicated by the MIs. Table 
4.6 presents the goodness of fit values for the final capital inputs CFA model. The final 
capital inputs CFA model is displayed in Figure 4.2. The study used this model in 
conjunction with the final student engagement SEM model to test the causal relationships 
among capital inputs, student engagement, and student achievement. 
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Table 4.6  
Goodness of Fit Values for Final Capital Inputs CFA Model 
 
Index Value Recommended Value for Acceptance 
CMIN 1212.7 Compare to initial value (2089) 
DF 28 Compare to initial value (32) 
SRMR .0393 < .06 for good fit 
TLI .953 >.9 
CFI .971 >.9 
RMSEA .054 (90% CI is.052, .057) < .08 for adequate fit; < .05 for good fit 
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Figure 4.2 Final capital inputs CFA model. 
 
Student Engagement and Capital Inputs SEM 
To test the hypothesis that student achievement relates to capital inputs and 
student engagement, the study proposed the following student engagement and capital 
inputs SEM model, incorporating the final student engagement SEM model (Figure 4.1) 
and the final capital inputs CFA model (Figure 4.2). 
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Figure 4.3. Proposed student engagement and capital inputs SEM model. 
 
The first run of the student engagement and capital inputs SEM model yielded a 
CMIN of 10872.5 with 281 degrees of freedom. CFI was .895, RMSEA was .051, and 
ECVI was .773. The parameter estimates showed the paths from both Student and School 
to Student Achievement were non-significant. These paths were removed in the next 
analysis. 
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The second analysis, without paths from Student and School to Student 
Achievement, yielded a CMIN of 10874.7 with 283 degrees of freedom. The CFI was 
unchanged at .895, as were the other values. RMSEA was .051 and ECVI was .773. All 
parameter estimates were significant. However, the regression weights MIs indicated the 
addition of a cross load between Class and Homework Hours would improve the model 
by 2.4%. This cross loading term was added in the third analysis. 
The third analysis, with a cross loading term between Class and Homework 
Hours, yielded a CMIN of 8341.4 with 281 degrees of freedom. CFI was .920, RMSEA 
was .045, and the ECVI was .596. The parameter estimates showed the path from 
Homework to Student Achievement was no longer significant. This was removed in the 
subsequent analysis. This step made the model a four-factor model, with Homework 
Hours now loading solely with the Class factor. 
The analysis with the four-factor model yielded a CMIN of 8350.8 with 283 
degrees of freedom. CFI was .920, RMSEA was .045 with a 90% confidence interval of 
.044 to .045, and the ECVI was .597, with a 90% confidence interval of .576 to .618. All 
parameter estimates were significant and no further modifications were indicated by the 
MIs. This model, presented in Figure 4.4, was the final student engagement and capital 
inputs SEM model.    
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Figure 4.4. Final student engagement and capital inputs SEM model 
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Table 4.7 shows the goodness of fit values for the final student engagement and 
capital inputs SEM model. Table 4.8 shows the path coefficients for this final student 
engagement and capital inputs SEM model. Table 4.9 shows the variances explained by 
the model.  
 
Table 4.7  
Goodness of Fit Values for Final Student Engagement and Capital Inputs SEM Model 
 
Index Value Recommended Value for Acceptance 
CMIN 8350.8 Compare to initial value (10872.5) 
DF 283 Compare to initial value (281) 
CFI .920 >.9 
RMSEA .045 (90% CI is.044, .045) ≤ .08 for adequate fit; ≤ .05 for good fit 
ECVI .597 (90% CI is.576, .618) Compare to initial value (.773) 
 
 
 
Table 4.8  
Path Coefficients for Final Student Engagement and Capital Inputs SEM Model 
 
Variable “causing” Variable being influenced 
Amount of Influence (Standardized Direct 
Effect) 
School Negative Behavior +.213 
Student Negative Behavior +.255 
Class Negative Behavior -.974 
Negative Behavior Student Achievement +.223 
Class Student Achievement +.850 
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Table 4.9  
Squared Multiple Correlations for Final Student Engagement and Capital Inputs SEM Model 
 
Endogenous Variable Squared Multiple Correlations 
Attendance .534 
At-Risk Behavior .601 
Preparation .251 
Teacher Perception .513 
Negative Behavior .517 
Student Achievement .517 
 
 
Conclusion 
Based on the results of the two analyses presented above, the null hypothesis of 
no relationships among student engagement, capital inputs, and student achievement was 
rejected. The full student engagement and capital inputs model was a good fit and 
explained 52% of the variance on student achievement, as explained by the variables and 
relationships in the model.  
Hypothesis Four 
To test the hypothesis that the relationships among student engagement, capital 
inputs, and student achievement differ depending on race, the study used the two racially 
divided datasets described in the analyses used to test hypothesis two. The study 
compared the independent variables in the full student engagement and capital inputs 
SEM model to analyze the model’s fit for both datasets. If the model fit both datasets, the 
null hypothesis was not rejected.  
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Racial Analysis of Final Student Engagement and Capital Inputs SEM Model 
The analysis with White students yielded a CMIN value of 7372.3 with 283 
degrees of freedom. CFI was .922, RMSEA was .045, with a 90% confidence interval of 
.044 to .046, and ECVI was .607 with a 90% confidence interval of .585 to .630. The 
total amount of variance in Student Achievement explained by the model was 52%. All 
parameter estimates were significant and no further modifications were indicated by the 
MIs. The final full student engagement and capital inputs SEM model (Figure 4.4) was 
also the final model for White students. 
The first analysis with African American students yielded a CMIN value of 
1128.3 with 283 degrees of freedom. CFI was .918, RMSEA was .040, and the ECVI was 
.709. However, the parameter estimate linking the capital inputs Student factor to the 
Negative Behavior factor was not significant. To ensure that multicollinearity was not 
influencing the removal of the Student factor for African American students, the study 
used SPSS to run multicollinearity tests on the variables comprising the Student factor. 
The Variance Inflation Factor for all variables was 1.365 or less, indicating no issues of 
multicollinearity. Because the Student factor was no longer exogenous, this factor was 
removed in the second run. The model was now a three-factor model. 
The second analysis with African American students was a three-factor model 
with School, Class, and Negative Behavior. This analysis yielded a CMIN of 881.3 with 
219 degrees of freedom. CFI was .926, RMSEA was .040 with a 90% confidence interval 
of .038 to .043, and ECVI was .562 with a 90% confidence interval of .514 to .612. All 
parameter estimates were significant and no further modifications were indicated by the 
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MIs. The total amount of variance in Student Achievement explained by the model was 
43%. Figure 4.5 presents the final full student engagement and capital inputs SEM model 
for African American students.  
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Figure 4.5. Final student engagement and capital inputs SEM model for African 
American students. 
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Table 4.10 presents the goodness of fit values by race for the final student 
engagement and capital inputs SEM model.  
Table 4.10  
Goodness of Fit Values by Race for Final Student Engagement and Capital Inputs SEM Model 
 
Index Value Recommended Value for Acceptance 
 Model for African American Students 
Model for White 
Students  
CMIN 881.3 7372.3 
Compare to initial value (1128.3 
for African American students; n/a 
for White students) 
DF 219 283 
Compare to initial value (283 for 
African American students; n/a for 
White students) 
CFI .926 .922 >.9 
RMSEA .040 (90% CI is.038, .043) 
.045 (90% CI is 
.044, .046) 
≤ .08 for adequate fit; ≤ .05 for 
good fit 
ECVI .562 (90% CI is.514, .612) 
.607 (90% CI is 
.585, .630) 
Compare to initial value (.709 for 
African American students; n/a for 
White students) 
 
 
Table 4.11 presents the path coefficients for the final student engagement and 
capital inputs SEM model by race. Table 4.12 presents the Squared Multiple Correlations 
for the endogenous variables in the full student engagement and capital inputs SEM 
model by race. 
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Table 4.11  
Path Coefficients by Race for Final Student Engagement and Capital Inputs SEM Model  
 
Variable “causing” Variable being influenced 
Amount of Influence (Standardized Direct 
Effect) 
  Model for African American Students 
Model for White 
Students 
School Negative Behavior +.148 +.217 
Student Negative Behavior   n/a +.306 
Class Negative Behavior -.716 -1.015 
Negative Behavior Student Achievement +.400 +.201 
Class Student Achievement +.857 +.841 
 
 
 
Table 4.12  
Squared Multiple Correlations by Race for Final Student Engagement and Capital Inputs SEM 
Model  
 
Endogenous Variable Squared Multiple Correlations 
 Model for African American Students 
Model for White 
Students 
Attendance .368 .567 
At-Risk Behavior .551 .617 
Preparation .164 .269 
Teacher Perception .461 .500 
Negative Behavior .472 .516 
Student Achievement .434 .523 
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Conclusion 
Because of the difference in the factors between the final model for White 
students and the final model for African American students, the null hypothesis of no 
difference in the relationships among student achievement, capital inputs, student 
engagement, and race was rejected. Student achievement, capital inputs, and student 
engagement differed by race. Specifically, a four-factor model (Negative Behavior, 
Student, School, and Class factors) was a better fit for White students. A three-factor 
model (Negative Behavior, School, and Class factors) was a better fit for African 
American students. 
Hypothesis Five 
This study used a secondary dataset that did not require IRB approval (see 
Appendix D). The advantage of using a secondary dataset is the possibility of testing 
additional hypotheses that were not foreseen at the start of the study. 
The results of the final student engagement and capital inputs SEM analysis led to 
the development of this additional hypothesis: a first-order latent variable model of 
student engagement relates to capital inputs and student achievement and is invariant 
across races. The null hypothesis states no relationships among a first-order latent 
variable model of student engagement, capital inputs, student achievement, and race. The 
study used the same analysis procedures used in hypothesis two and four, comparing the 
independent variables in the model to see if the model was a good fit for both races. If the 
model was a good fit for both races, the null hypothesis of no difference in race would 
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not be rejected. If the independent variables in the models differed by race, the null 
hypothesis would be rejected. 
Racial Analysis of Seven-Factor Student Engagement SEM 
To test this hypothesis, two additional analyses were needed. First, a SEM model 
comprised of the seven first-order latent variables in the student engagement model was 
tested in a causal relationship with the Student Achievement factor. The seven first-order 
factors in this model were: At-Risk Behavior, Attendance, Preparation, Student-Teacher 
Perception, Academic Interest, Extrinsic Motivation, and Student-Teacher Relationships. 
In order to find a model invariant across races, the model was run with the dataset 
containing White students and the dataset containing African American students. The 
Homework Hours variable, originally in the student engagement SEM model, was not in 
this model. The Homework Hours variable was added to the Class capital inputs factor.  
The first analysis of the seven-factor student engagement SEM model with White 
students yielded a CMIN of 5077.9 with 224 degrees of freedom. CFI was .932, RMSEA 
was .042, and ECVI was .424. The parameter estimates showed the paths from 
Attendance to Student Achievement and from At-Risk Behavior to Student Achievement 
were non-significant. These paths were removed in the next analysis. This was now a 
five-factor student engagement SEM model. 
The run of the five-factor student engagement SEM model with White students 
yielded a CMIN of 3703.4 with 104 degrees of freedom. CFI was .927, RMSEA was 
.053, and ECVI was .308. The modification index indicated a covariance between two 
error terms in the Teacher Perception factor: SE141 (Completes Homework) and SE143 
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(Attentive in Class). This covariance on error terms was added in the second run of the 
five-factor model.  
The second run of the five-factor student engagement SEM model yielded a 
CMIN of 2742.0 with 103 degrees of freedom. CFI was .947, RMSEA was .045 with 
90% confidence interval of .044 to .047, and ECVI was .231 with a 90% confidence 
interval of .218 to .245. All parameter estimates were significant. No further 
modifications were indicated by the MIs. The total amount of variance in Student 
Achievement explained by the model was 22%. This model is displayed in Figure 4.6.   
 
Figure 4.6. Five-factor student engagement SEM model for White 
t d t
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Next, the seven-factor student engagement SEM analysis was run with African 
American students. The first analysis with African American students yielded a CMIN 
value of 857.4 with 224 degrees of freedom. CFI was .925, RMSEA was .039, and ECVI 
was .570. Preparation and Student Teacher Relationships were not significant. These 
were removed in the next analysis. This was now a five-factor student engagement SEM 
model. 
The run of the five-factor student engagement SEM model with African American 
students yielded a CMIN value of 502.4 with 104 degrees of freedom. CFI was .931, 
RMSEA was .045, and the ECVI was .342. Academic Interest and Extrinsic Motivation 
were non-significant. These paths were removed in the next run. This was now a three-
factor model. 
The first analysis of the three-factor student engagement SEM model with African 
American students yielded a CMIN of 231.7 with 48 degrees of freedom. CFI was .956, 
RMSEA was .045 with a 90% confidence interval of .040 to .051, and ECVI was .170 
with a 90% confidence interval of .147 to .198. All parameter estimates were significant 
and no further modifications were indicated by the MIs. The total amount of variance in 
Student Achievement explained by the model was 7%. Figure 4.7 presents the three-
factor student engagement and capital inputs SEM model for African American students. 
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Figure 4.7. Three-factor student engagement SEM model for African 
American students. 
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Although not all parameter estimates were significant, the path coefficients for the 
seven-factor first-order student engagement model by race are presented in Table 4.13.  
Table 4.13  
Path Coefficients for Seven-Factor Student Engagement SEM Model 
 
Variable “causing” Variable being influenced 
Amount of Influence (Standardized Direct 
Effect) 
  Model for African American Students 
Model for White 
Students 
At-Risk Behavior Student Achievement -.194* -.043 
Attendance Student Achievement +.227* +.002 
Preparation Student Achievement -.012 +.128* 
Teacher Perception Student Achievement -.107* -.312* 
Academic Interest Student Achievement -.100 -.182* 
Student-Teacher 
Relationships Student Achievement -.021 +.050* 
Extrinsic Motivation Student Achievement +.170 +.332* 
* Significant in Model 
 
 
Three-Factor Student Engagement and Capital Inputs SEM Model 
Teacher Perception was the only student engagement factor from the first-order 
student engagement SEM models that was validated for both races (Figure 4.6 and Figure 
4.7). Class and School were the only capital inputs factors validated in the final student 
engagement and capital inputs SEM models (Figures 4.4 and 4.5) for both races. 
Therefore, it was hypothesized that this three-factor student engagement and capital 
inputs SEM model, tested in a causal relationship with student achievement, was a good 
fit and was invariant by race. The factors were Teacher Perception, Class, and School. 
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Based on the results of the analysis presented in Figure 4.4 and Figure 4.5, Homework 
Hours was moved to the Class capital inputs factor. 
The first run of the three-factor student engagement and capital inputs SEM 
model yielded a CMIN of 1324.6 with 57 degrees of freedom. CFI was .975, RMSEA 
was .038 with a 90% confidence interval of .039 to .041, and ECVI was .099 with a 90% 
confidence interval of .091 to .108. All parameter estimates were significant and no 
further modifications were indicated by the MIs. The final three-factor student 
engagement and capital inputs SEM model is displayed in Figure 4.8. 
Figure 4.8. Final three-factor student engagement and capital inputs 
SEM model. 
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Racial Analysis of Final Three-Factor Student Engagement and Capital Inputs 
SEM Model 
The analysis of the final three-factor student engagement and capital inputs SEM 
model with White students yielded a CMIN value of 1172.2 with 57 degrees of freedom. 
CFI was .974, and RMSEA was .040, with a 90% confidence interval of .038 to .042, and 
ECVI was .102 with a 90% confidence interval of .093 to .111. The total amount of 
variance in Student Achievement explained by the model was 52%. All parameter 
estimates were significant and no further modifications were indicated by the MIs.  
The analysis of the final three-factor student engagement and capital inputs SEM 
model with African American students yielded a CMIN value of 234.5 with 57 degrees of 
freedom. CFI was .967, RMSEA was .041 with a 90% confidence interval of .036 to 
.046, and ECVI was .177 with a 90% confidence interval of .154 to .205. The total 
amount of variance in Student Achievement explained by the model was 38%. All 
parameter estimates were significant and no further modifications were indicated by the 
MIs. 
Table 4.14 shows the goodness of fit values by race for the final three-factor 
student engagement and capital inputs SEM model.  
 134
Table 4.14  
Goodness of Fit Values by Race for Final Three-Factor Student Engagement and Capital Inputs 
SEM Model 
 
Index Value  Recommended Value for Acceptance 
 Model for African American Students 
Model for White 
Students  
CMIN 234.5 1172.2 Compare to initial value (n/a) 
DF 57 57 Compare to initial value (n/a) 
CFI .974 .967 >.9 
RMSEA .040 (90% CI is.038, .042) 
.041 (90% CI 
is.036, .046) 
≤ .08 for adequate fit; ≤ .05 for good 
fit 
ECVI .177 (90% CI is .154, .205) 
.102 (90% CI is 
.093, .111) Compare to initial value (n/a) 
 
 
Table 4.15 presents the path coefficients by race for the final three-factor student 
engagement and capital inputs SEM model. Table 4.16 presents the Squared Multiple 
Correlations by race for the endogenous variables in this final three-factor student 
engagement and capital inputs SEM model. 
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Table 4.15  
Path Coefficients by Race for Final Three-Factor Student Engagement and Capital Inputs SEM 
Model 
 
Variable “causing” Variable being influenced 
Amount of Influence (Standardized Direct 
Effect) 
  Model for African American Students 
Model for White 
Students 
School Teacher Perception +.133 +.241 
Class Teacher Perception -.608 -.847 
Class Student Achievement +.726 +.889 
Teacher Perception Student Achievement +.267 +.249 
 
Table 4.16  
Squared Multiple Correlations by Race for Final Three-Factor Student Engagement and Capital 
Inputs SEM Model 
 
Endogenous Variable Squared Multiple Correlations 
 Model for African American Students 
Model for White 
Students 
Teacher Perception .339 .596 
Student Achievement .378 .524 
 
 
Conclusions 
Based on the results of this SEM analysis, the null hypothesis of no relationships 
among a first-order latent variable model of student engagement, capital inputs, student 
achievement, and race was rejected. A three-factor first-order latent variable model 
(Figure 4.8) of student engagement related to capital inputs and student achievement and 
was invariant by race. 
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Summary 
In summary, this chapter presented findings of a study examining the effects of 
student engagement on student achievement. The chapter presented findings about the 
capital input antecedents to student engagement and their effect on student achievement. 
The chapter also presented findings on the role of race, specifically how these models 
differ between White and African American students. Chapter Five discusses these 
findings.     
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CHAPTER FIVE 
DISCUSSION OF RESULTS 
This study examined the relationships among student engagement, capital inputs, 
and student achievement. Additionally, the study examined the role of race in the 
relationships among the factors in the student engagement models. In prior research, 
Glanville and Wildhagen (2007) identified a second-order latent variable model of 
student engagement that included both behavioral and psychological factors of 
engagement. This study expanded their model to include capital inputs, specifically 
student-level, school-level, and class-level factors.  
Descriptive Statistics by Race 
Before discussing the results of the hypothesis tests, it is helpful to understand 
which means are statistically different between White and African American students for 
the observed variables in this study. These variables are listed in Appendices A, B, and C. 
Appendix A lists the capital input variables that make up the Student, School, and 
Class factors. With the exception of two variables (parental educational expectations and 
student educational expectations) the means for White and African American students are 
statistically different at the p < .001 significance level. Appendix B lists the student 
engagement variables that make up the Negative Behavior and Psychological factors in 
the student engagement models. For the variables that make up the Negative Behavior 
factor, SE121 (Troublemaker), SE124 (Parent Warning: Behavior), and SE142 (Works 
Hard) had means that were statistically different by race at the p < .001 significance level. 
The mean for White students, in student reports of being labeled a troublemaker (SE121), 
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was higher, indicating worse behavior. The mean for African American students, in 
student reports of parents receiving warnings about behavior (SE124), was higher, 
indicating worse behavior. The mean for African American students, in teacher 
perceptions of student effort (SE142), was higher, indicating worse effort.  
The difference in means for one variable, SE133 (Brings Books) was statistically 
different at the p < .05 significance level, with African American students reporting a 
higher mean of not bringing books, indicating worse behavior. 
For the variables that made up the Psychological factor, only one mean between 
White and African American students was not statistically different. That variable was 
SE222 (Education Important). For all other variables in the Psychological factor, the 
means were statistically different by race at the p <.001 significance level, with African 
American students reporting increased levels of psychological engagement. Yet, in spite 
of this, Appendix C shows that African American students did not realize the student 
achievement outcomes one would expect with increased student engagement levels. For 
both reading and mathematics standardized scores, the means between White and African 
American students were statistically different at the p < .001 significance level, with 
White students scoring higher. The mean for White students in reading was 52.460, while 
it was 45.231 for African American students. The mean for White students in 
mathematics was 42.760, while it was 44.441 for African American students. 
Hypothesis One Findings and Discussion 
Hypothesis one stated that the second-order latent variable model of student 
engagement relates to student achievement. The first analysis needed to test this 
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hypothesis was a confirmatory factor analysis replicating the original Glanville and 
Wildhagen model structure with the dataset used in this study. This model was a three-
factor model comprised of Negative Behavior, Psychological, and Homework Hours. The 
CFA confirmed the validity of the model’s fit as a second-order latent variable model of 
student engagement.  
The second analysis was a student engagement SEM analysis comprised of the 
three student engagement factors: Negative Behavior, Psychological, and Homework 
Hours. The study tested this model in a causal relationship with the Student Achievement 
factor, comprised of 12th grade reading and mathematics standardized test scores. In this 
analysis, the Psychological factor did not relate to student achievement. Instead, the study 
validated a two-factor student engagement SEM model, comprised of Negative Behavior 
and Homework Hours. This finding was surprising in light of the research related to the 
role of extrinsic motivation and positive student-teacher relationships (Bronfenbrenner, 
1995; Elliott et al., 2000; McGraw, 1992; O’Hara & Sternberg, 2000; Stewart, 2007; 
Walker & Green, 2009).  
The correlation direction between Negative Behavior and Student Achievement 
was as predicted. For every one standard deviation increase in negative behavior, such as 
greater absenteeism, at-risk behavior, lack of preparedness for school, and teacher 
perception of student engagement, there was a -.240 standard deviation decrease in 
student achievement. 
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Hypothesis Two Findings and Discussion 
Hypothesis two stated that the relationship between student achievement and 
student engagement differs by race. The analysis used to test this hypothesis was a SEM 
analysis using the two-factor student engagement model, comprised of Negative 
Behavior and Homework Hours. The study analyzed this SEM model with two datasets: 
one containing only White students and one containing only African American students. 
The model was a good fit for both races.  
The correlation direction between Negative Behavior and Student Achievement 
was as expected for both races. For every one standard deviation increase in negative 
behavior, there was a decrease in student achievement for both races. However, the 
strength of the decrease was different by race. A one standard deviation increase in 
Negative Behavior led to three times the standard deviation decrease in student 
achievement for White students (-.256 compared to -.091 decrease for African American 
students). This indicates that negative behavior, including teacher perceptions of African 
American students’ engagement, were less accurate for predicting a decrease in student 
achievement. 
Hypothesis Three Findings and Discussion 
Hypothesis three stated that student achievement relates to capital inputs and 
student engagement. The first analysis used to test this hypothesis was a confirmatory 
factor analysis. The CFA tested the validity of the three first-order factors comprising 
capital inputs: Student, School, and Class. The study validated this three factor capital 
inputs CFA model and used the model in the next SEM analysis.  
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The student engagement and capital inputs SEM model was comprised of five 
factors: Student (capital inputs), School (capital inputs), Class (capital inputs), Negative 
Behavior (student engagement), and Homework Hours (student engagement). The 
parameter estimate for the Homework Hours variable was not significant; however, once 
it was cross loaded on the Class factor, it was validated as significant in the model. The 
final student engagement and capital inputs SEM model was a four-factor model 
comprised of Student, School, Class, and Negative Behavior.  
The most surprising finding from the analyses for hypothesis three was the 
correlation direction for some of the path coefficients in the model. One standard 
deviation increases in both Student and School resulted in slight, but significant, 
increases in Negative Behavior. Since both the Student and School factors represent 
increased capital, this was surprising. Additionally, a one standard deviation increase in 
Negative Behavior resulted in a slight, but significant, increase in student achievement. 
In the prior student engagement SEM models (without capital inputs), increases in 
negative behavior were associated with decreases in student achievement. This finding in 
hypothesis three indicates that Negative Behavior was not an accurate predictor of 
student achievement, at least not with capital inputs in the model. Only the correlation 
direction between Class and Negative Behavior and between Class and Student 
Achievement were as expected. A one standard deviation increase in Class resulted in 
nearly a one standard deviation decrease in Negative Behavior (-.974) and a .850 
standard deviation increase in student achievement. 
 142
Hypothesis Four Findings and Discussion 
The next analysis tested the hypothesis that the relationships among student 
achievement, capital inputs, and student engagement differ by race. To test this 
hypothesis, the study analyzed the student engagement and capital inputs SEM model 
with the two racially different datasets described previously. This four-factor model was 
comprised of Student, School, Class, and Negative Behavior. Homework Hours was now 
loading solely on the Class factor. This model was a good fit for White students. 
However, a three-factor model was a better fit for African American students, with the 
Student factor no longer validated in the model with African American students. Both 
models explained a large amount of variance in student achievement: 43% for African 
American students and 52% for White students.  
The Student factor was comprised of the socioeconomic status quartile (SES 
quartile), student educational expectations, and the mean of parental educational 
expectations. This Student factor contained the only direct observed variable of financial 
capital: students’ SES quartile. As such, it was surprising that the study could not validate 
the Student factor in a student engagement and capital inputs SEM model for African 
American students. It may, however, be explained by the lower mean SES quartile for the 
African American students in the study. Prior research offers insight into the relationship 
between race and socioeconomic status. 
Oates (2009) found that being African American had a substantially negative 
indirect effect on social capital. This was because being African American had an 
inhibitive impact on socioeconomic background and by far outstripped the positive direct 
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effects of social capital (Oates, 2009). It is possible that the same explanation accounts 
for the removal of the Student factor for African American students in this study. For 
every capital input variable except for parental educational expectations and student 
educational expectations, the mean for African American students was statistically lower 
at the p < .001 level. It is possible that lower socioeconomic status explains all of these 
differences (Marzano, 2000; Oates, 2009; Pukey & Smith, 1983; Rosenholtz, 1985). A 
one standard deviation increase in SES quartile for African American students (M=2.03; 
SD=1.064) was barely above the mean SES quartile for White students (M=2.77; 
SD=1.187). Thus, SES quartile likely has a suppressing effect on the other variables in 
the Student factor (parental educational expectations and student educational 
expectations). Additionally, prior research shows a strong relationship between lower 
socioeconomic status and schools with less capital (Marzano, 2000; Oates, 2009; Pukey 
& Smith, 1983; Rosenholtz, 1985). Prior research also shows a strong relationship with 
lower socioeconomic status and lower track placement (Alexander, Entwisle, and 
Thompson, 1987; Oates, 2009; Pukey & Smith, 1983; Rosenholtz, 1985).  
For both races, the path coefficient from Class to student achievement was nearly 
identical. There was a strong and positive correlation between the variables associated 
with the Class factor and increased student achievement (.857 for African American 
students; .841 for White students). So far in this study, the Class factor had the strongest 
effect on student achievement. 
For both African American students and White students, the path coefficient from 
Negative Behavior to Student Achievement was very surprising. For every one standard 
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deviation increase in Negative Behavior, student achievement increased for both races 
(.400 for African American students and .201 for White students). This was surprising 
and indicates that negative behavior should not be a rationale for keeping students out of 
rigorous courses. This study presents strong findings that negative behavior is a very poor 
predictor of student achievement, at least not in the correlation direction typically 
assumed. Again, the difference by race in the strength of the correlation between 
Negative Behavior and achievement suggested that Negative Behavior was even less 
accurate for predicting student achievement for African American students. 
The surprising correlation direction between Negative Behavior and student 
achievement raised concerns that the second-order Negative Behavior factor might be 
masking something important amongst its first order factors. Therefore, the study 
identified a fifth hypothesis. 
Hypothesis Five Findings and Discussion 
After testing the four hypotheses identified at the start of the study, an additional 
hypothesis was tested. This hypothesis was that a first-order latent variable model of 
student engagement relates to capital inputs and student achievement and is invariant 
across race. To test this hypothesis, the study tested a SEM model comprised of the seven 
first-order latent variables in the student engagement model in a causal relationship with 
the Student Achievement factor. The seven first-order factors were: At-Risk Behavior, 
Attendance, Preparation, Student-Teacher Perception, Academic Interest, Extrinsic 
Motivation, and Student-Teacher Relationships. The Homework Hours variable, 
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originally in the student engagement SEM model, was not in this model because a 
previous analysis found it to be a better fit with the Class capital inputs factor. 
In order to develop a validated model that was invariant across race, the study 
used only the racially different datasets. The results of the first SEM analysis showed 
differences by race. For White students, five first-order factors correlated significantly 
with student achievement: Preparation, Teacher Perception, Academic Interest, Extrinsic 
Motivation, and Student-Teacher Relationships. For African American students, three 
first-order factors correlated significantly with student achievement: Attendance, At-Risk 
Behavior, and Teacher Perception. Because Teacher Perception was the only first-order 
factor invariant by race, this was the only first-order student engagement factor tested in 
the next SEM analysis. 
The full student engagement and capital inputs SEM model was a three-factor 
model comprised of Teacher Perception, School, and Class factors. The study validated 
the model as a good fit with both datasets. In fact, the goodness of fit values for both 
datasets showed the model to be an excellent fit. 
For both races, the correlation direction of all the path coefficients was the same. 
As the School factor increased by one standard deviation, there was a positive increase in 
the Teacher Perception factor, comprised of negative student engagement behaviors. This 
was surprising. One would think that the stronger the measures of social capital at the 
school-level, teachers would perceive student engagement to be better, not worse. For 
both races, as Teacher Perception of negative engagement behaviors increased, student 
achievement increased in nearly identical amounts (.267 standard deviations for African 
 146
American students; .249 standard deviations for White students). Again, these findings 
support the belief that principals and teachers should not allow negative behavior, even 
teacher perceptions of negative engagement behaviors, to be the rationale for keeping 
students out of rigorous classes. 
The Class factor again was the factor most strongly correlated with student 
achievement for both races. As the Class factor increased by one standard deviation, 
student achievement for White students increased by .889 standard deviations and 
increased for African American students by .736 standard deviations.  
In light of the attention in recent years to student engagement theory as a lens for 
understanding what happens to students in schools, it was surprising to find that student-
reported engagement factors did not correlate with student achievement, at least not when 
other capital inputs were in the model. Table 4.13 shows the path coefficients by race for 
the seven first-order student engagement factors. Even when considering only significant 
parameter estimates, the correlation direction is surprising for some of these variables. 
For example, when African American students reported a one standard deviation increase 
in poor attendance, there was a .227 standard deviation increase in student achievement. 
When White students reported a one standard deviation increase in lack of preparedness 
for school, there was a .128 standard deviation increase in student achievement. For both 
races, a standard deviation increase in Academic Interest correlated with a decrease in 
student achievement, although the correlation was only significant for White students.  
Some of the path coefficients showed differences by race in the size of the effect 
of the student-engagement factors on student achievement. For example, a one standard 
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deviation increase in At-Risk Behavior yielded five times the decrease in student 
achievement for African American students (-.043 standard deviation for White students, 
with a -.194 standard deviation decrease for African American students). In fact, a one 
standard deviation increase in At-Risk Behavior did not significantly correlate with any 
decrease in student achievement for White students.  
As teacher perception of negative behavioral engagement increased by one 
standard deviation for African American students, there was a -.107 standard deviation 
decrease in student achievement. However, for White students, the same increase in 
negative Teacher Perceptions of engagement yielded a -.312 standard deviation decrease 
in student achievement. This suggests that teacher perceptions of student engagement are 
not as accurate for explaining student achievement for African American students. It is 
important to note that, once capital inputs were in the model, teacher perceptions of 
negative behavioral engagement correlated in a different direction with student 
achievement. That is, for every one standard deviation increase in teacher perceptions of 
negative behavioral engagement, student achievement increased for both races. Also, the 
effect size of teacher perception was nearly identical by race once capital inputs were in 
the model (Table 4.15). 
A one standard deviation increase in Extrinsic Motivation did not significantly 
correlate with student achievement for African American students, but yielded a .332 
standard deviation increase in achievement for White students. In fact, none of the 
psychological factors significantly correlated with student achievement for African 
American students, while all of them did for White students. However, once capital 
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inputs were included in the model, Psychological factors became non-significant for 
White students as well. Again, this is surprising given that African American students 
report statistically higher means for psychological engagement. 
The results from this study led to the conclusion that what matters for student 
achievement is not psychological or behavioral engagement, but the curricula with which 
students engage in their classes and the belief their teachers have in their ability to 
succeed academically beyond the high school years.  
Summary of Findings 
This study ran several models to test hypotheses that student engagement, capital 
inputs, and achievement differed by race. Appendices A, B, and C show the results of 
descriptive statistics by race, while the results from hypotheses two, four, and five 
included other independent variables in the models. Therefore, some of the results for the 
study’s models differed from these descriptive statistics by race.  
In every model tested in this study, the factor having the greatest amount of 
influence on student achievement was the Class factor. Student level factors did not 
directly correlate with student achievement, although prior research supports findings that 
socioeconomic factors do influence the factors that matter directly and positively for 
achievement. Specifically, for African American students, lower socioeconomic status 
inhibits the African American student from having access to rigorous curricula with 
teachers who believe they can succeed (Alexander et al., 1987, Oates, 2009).  
Prior findings by Oates (2009) found that socioeconomic privilege dictates bias in 
track assignments. “Socioeconomic background directly elevates track level (.115), 
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notwithstanding the presence of statistical controls for direct effects of prior test 
performance (.233) and grades (.145)” (Oates, 2009, p. 433). Oates found that the impact 
of lower socioeconomic status correlated directly with being African American; 
therefore, the indirect effect of being African American on track level was significantly 
negative (-.070). Oates described this potential for teacher perceptions and track level-
effects on student achievement as ceilings of possible bias effects. They create upper 
limits of the possible impact of bias, as opposed to precise indications of bias (Oates, 
2009, p. 422).  
Alexander et al. (1987) found that negative teacher expectations for student 
achievement ensue especially where the social discrepancy between teacher and student 
is large. Pairing lower SES class African American students with middle class White 
teachers epitomizes this phenomenon (Oates, 2009). This study supports the findings that 
teacher perceptions are not accurate predictors of student achievement, and are even less 
accurate for African American students. Overall, the findings in this study of race and 
class-level effects on teacher perceptions, track assignments, and student achievement are 
congruent with these other findings (Alexander et al., 1987; Oates 2009). This study’s 
findings support prior research by Morgan and Sorenson (1999), who found that the 
higher track curricula in Catholic schools explained differences in the student 
achievement levels of Catholic school students.  
This study has led to the development of a new model of how schools matter for 
student achievement. Figure 5.1 presents this model. The model shows the impact that 
school level and class level factors have on both teacher perceptions and student 
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achievement. Acknowledgement of how race and socioeconomic status influence access 
to quality schools and quality classes is key to developing policies and practices that 
minimize the impact of race and lower socioeconomic status background. 
Acknowledgement of the inverse correlation direction between teacher perceptions and 
student achievement is key to developing policies and practices that ensure that every 
student, regardless of behavior, has access to rigorous curricula and to teachers dedicated 
to ensuring their success.  
 
 
 
 
 
 
 
 
 
 Figure 5.1.How schools matter for student achievement. Based on current study and prior research by Alexander, Entwistle, & Thompson (1987) and Oates (2009). 
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Implications for Policy 
The results from this study suggest several implications for educational policy. 
Specifically, two policies impact access to rigorous curricula for all students: hiring, 
professional development, and retention policies and funding policies. 
 151
First, because of the potential for teacher bias as it relates to students from lower 
socioeconomic status backgrounds (Alexander at al., 1987; Oates, 2009) principals 
should focus first and foremost on hiring and retaining teachers who feel personal 
responsibility for the academic achievement of all students they teach. Principals should 
hire teachers who are willing to do whatever it takes to help students master the course 
and grade-level standards. Principals should hire teachers who are willing to look beyond 
race, socioeconomic background, and behavior when ensuring access to rigorous 
curricula and the support students need to succeed (Alexander et al., 1987; Marzano, 
2000; Stewart, 2007) 
Because principals typically inherit their school staff, and hire only as the need 
arises, principals also must focus on professional development for teachers that helps 
teachers understand how cultural bias can prevent access to rigorous curricula for poor 
and minority students. In order for students of diverse backgrounds to be successful in 
higher track courses, it is critical that teachers support the students’ enrollment in these 
courses (Alexander et al., 1987; Boyd et al., 2008; Seashore et al., 2010). Principals need 
to have the difficult conversations with their staff concerning the discrepancies between 
teacher expectations for poor and minority students and the expectations held by the 
students and parents. Programs like TESA (Teacher Expectations and Student 
Achievement) should be revisited to help teachers understand how teachers  are 
communicating expectations and offering support to all students, regardless of 
achievement levels, gender, and ethnicity (Gottfredson & Marciniak, 1995).  
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The National Board of Professional Teaching Standards provides a model for 
professional development. Specifically, five core propositions have been identified that 
should be standard policy in schools nationwide (NBPTS, 2002). These propositions 
align with the findings from this study. First, teachers must be committed to students and 
their learning. Second, teachers must know the subjects they teach and how to teach those 
subjects to students. Third, teachers must be responsible for managing and monitoring 
student learning. Fourth, teachers must think systematically about their practice and learn 
from experience. Fifth, teachers must be members of learning communities. Principals, 
serving as instructional leaders, have a significant impact on student achievement not 
only by hiring and retaining teachers who share these values, but by building the capacity 
of their staff to understand each proposition and carry them out. Developing this 
important social capital resource at the school level takes courage and time, but is 
critically important to the success of students from diverse backgrounds. 
Second, funding policies for students who are most at-risk need to focus on 
providing the resources necessary to bring students of poverty to mastery learning prior 
to high school years. Students who are significantly behind academically cannot be 
successful in high-track classes in high school. These students need additional support 
from early childhood through the middle school years, and this support is often costly. At 
risk students need access to high quality early childhood opportunities, smaller class sizes 
with hands-on, inquiry-based learning in the elementary years, and college preparatory 
curriculum such as pre-algebra in the middle school years (Alexander et al., 2010; Finn & 
Achilles, 1999; Lee et al., 2005; Ma, 2005a, 2005b; Siegle, 2006). Schools with large at-
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risk populations may need to pay more money to attract high-quality teachers. Districts 
should provide after-school and extended year programs for at-risk students, and 
community and faith-based organizations should share the responsibility and cost 
(Alexander et al., 2010; Epstein, 2001; Epstein & Sheldon, 2002; Finn & Achilles, 1999; 
Lee et al., 2005; Michael et al., 2007; Siegle, 2006; Winerip, 2011). 
Implications for Practice 
The results from this study also suggest several implications for educational 
practice. Specifically, access to rigorous curricula should be a right of all students and 
standard practice nationwide. Second, grading practices should be about assessing 
learning for the purpose of content mastery. Assessment should not be about controlling, 
rewarding, or punishing student behavior. 
First, increased rigor in high school starts with increased rigor in the early 
childhood years. The accelerated schools model developed by Henry Levin of Stanford 
University serves as a comprehensive approach to school reform for students most at-
risk. This model provides access to high-level rigorous curricula for all students (Lee, 
Levin, & Soler, 2005; Siegle, 2006). The model presented by Levin, however, includes a 
larger community than just students, teacher, and parents. Other citizens, businesses, and 
service organizations in the community are involved in taking responsibility and 
ownership for what happens in the school (Siegle, 2006).  
Other findings from longitudinal studies of math acceleration in middle and high 
school show that regular education students benefited the most from access to an 
accelerated math curriculum. When compared to students who were not in accelerated 
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math programs, there was “little advantage among gifted students, small advantage 
among honors students, but large advantage among regular students” (Ma, 2005b, p. 
104). “The rates of growth of accelerated low achieving students were even comparable 
to those of accelerated high achieving students” (Ma, 2005a, p. 439). 
This study’s findings indicate that teacher perceptions are not accurate predictors 
of student achievement. Therefore, teacher recommendations should not be the 
gatekeeper to rigorous curricula. Yet, current practices for placement of students in high- 
track classes in high school place emphasis on both grades in prior classes and teacher 
recommendations. Therefore, any practice that seeks to provide greater access to rigorous 
curricula must also consider grading practices.  
Teachers frequently use grades to reward or punish students for behavior, 
particularly for the completion of homework. Yet, research shows that at-risk students 
spend the same amount of time on homework, but often do not complete homework due 
to skill deficiencies (Winerip, 2011). At-risk students often lack help at home with 
homework and miss an opportunity to relearn the day’s lessons (Marzano, 2000; Winerip, 
2011). 
The focus of assessment should be to ascertain a student’s mastery of course 
standards, not on the soft skills related to behavior, homework completion, attendance, 
etc. While teachers should communicate information about character traits such as 
working hard and being responsible, this should be apart from the grades students receive 
for mastery of course standards. The new tech high schools, founded through the Bill and 
Melinda Gates Foundation, use such a system. Students’ subject-area grades are based 
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solely on mastery of course standards. Students have opportunities throughout the 
assessment period to relearn the course material and demonstrate mastery, thus raising 
their grade. All teachers who interact with a student assign character grades, but the 
grades are averages from all teachers (Pearlman, 2007). This system of grading 
communicates very clearly to students, parents, college admission officers, and future 
employers both the level of academic mastery the student has achieved, as well as the 
character traits observed by teachers. This system also balances each teacher’s 
perspective, since a student’s character grades are averages from all teachers. Most 
importantly, a standards-based grading system focuses teachers’ attention on the 
important task of identifying the deficiencies in skills, knowledge, and understanding of 
course standards in order to provide support for further teaching, and thus mastery 
learning. 
Recommendations for Future Research 
Although this current study did not show a direct link between student reports of 
behavioral and psychological engagement, this does not imply that student engagement 
does not matter within the context of rigorous curricula and with a redefinition of 
behavioral and psychological engagement. Of particular concern are the limitations of the 
NELS dataset regarding behavioral and psychological engagement. The questions used in 
NELS regarding psychological and behavioral engagement are dated and do not 
encompass current practices and the depth of understanding that meta-cognition research 
has brought to the field. For example, the questions in the Preparation factor are about 
bringing homework, paper, pencils, and books to class. These questions are most likely 
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irrelevant in today’s schooling environment, where teachers frequently provide paper, 
pencils, and textbooks for students who do not bring them. The questions asked in the 
Psychological factors do not encompass specific questions about meta-cognition and 
academic self-concept, nor do they ask questions about the specific support offered to 
students by teachers when students struggle academically. The original model presented 
in Figure 2.3 may very well be robust if used with detailed and specific engagement 
questions based on meta-cognition research (Costa & Marzano, 1987; Mandelman, Mei, 
Kornilov, Sternberg, & Grigorenko, 2010; Marzano, 2009, 2010).  
A better defined definition of student engagement should include the following: 
• Student understanding of the relevance of curricula to the real world 
• Student understanding of the relevance of curricula to future training and 
careers 
• Student self-analysis of strategies used for learning 
• Both student and teacher perception of the supports offered to struggling 
students 
• A way of measuring how problem-solving and inquiry-based learning 
projects within the curriculum impact behavioral engagement, 
psychological engagement, and student achievement 
• A separation of teacher perceptions of student engagement and student 
perceptions of student engagement  
Using redefined engagement questions, future research should examine the role of 
both behavioral and psychological engagement for students from lower socioeconomic 
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backgrounds when enrolled in higher track classes. These students most likely have less 
access to outside support for class assignments, and engagement could strongly influence 
their decision to stay in the more challenging class. Future research should examine how 
schools can enhance extrinsic motivation for students from lower socioeconomic 
backgrounds, so that these students have staying power in the more difficult classes. 
Specifically, research should analyze the effectiveness of current career counseling 
practices and their impact on extrinsic motivation and various achievement outcomes. 
Future research also should analyze psychological engagement in a causal 
relationship with behavioral engagement. This current study did not consider a model 
where psychological engagement had a causal effect on behavioral engagement. It is 
possible that psychological engagement is important indirectly for student achievement 
outcomes by influencing students’ behavioral engagement. 
Future research also should examine the role that psychological engagement has 
on other student achievement outcomes, such as career selection and high school 
completion. While psychological engagement did not correlate with student achievement 
as measured with 12th grade standardized reading and mathematics scores in this current 
study, psychological engagement might strongly correlate with the decision to stay in 
school. This current study included only students who had 12th grade achievement 
scores, meaning they did not drop out prior to the spring semester of their senior year. 
Therefore, the student engagement variables in this study excluded the majority of high 
school dropouts. It is highly likely that positive student-teacher relationships, academic 
interest, and extrinsic motivation kept at-risk students in school, while negative student-
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teacher relationships, poor academic interest, and reduced extrinsic motivation drove 
students away from school. 
Future research also should examine how behavioral engagement in prior years 
impacts the placement of students in higher-level track classes, especially when prior 
achievement is considered. Particularly, future research should study how teacher 
perception of student engagement impacts track placement in subsequent years and how 
these perceptions differ from student perceptions of engagement. This knowledge could 
inform principals as they plan professional development for teachers and may lend 
credence to implementing programs like TESA. 
Last, while this chapter has addressed the limitations of the student engagement 
questions used in NELS, the data is still nearly two decades old. Future engagement 
research should examine the role that engagement has on various student achievement 
outcomes with 21st century students. 
Summary 
Since the publication of the Coleman report in 1966 (Coleman et al., 1966), 
school leaders and policy makers have been looking for the school-level variables that 
contribute to student success in school. The findings from this current study provide 
quantifiable support for equal access to rigorous curricula for all students, as well as 
equal access to teachers who believe that students from all races and socioeconomic 
backgrounds can succeed. These findings support two of the key tenants of the effective 
schools movement: high expectations for the success of all students with an opportunity 
to learn guaranteed and viable curricula. 
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Teachers who expect students to succeed will provide the support necessary for 
success, even when students hit obstacles in their progress. Richard Dufour once told an 
audience of teachers, “Don’t tell me you believe all children can learn; tell me what you 
do when they don’t” (Walker, 2009). Because students from lower socioeconomic 
backgrounds may lack academic support outside of school when they struggle, it is 
paramount that they have access to teachers inside the school willing to invest in their 
success. 
While it is important that all students have access to teachers who believe they 
can learn, just as critical is the curriculum students are learning. The curriculum offered 
to students sets the ceiling for learning opportunities. Consider this basic example. 
Student A is in a class where his teacher expects him to learn 20 vocabulary words. 
Student A may have high psychological engagement and positive behavioral engagement. 
However, even with 100% mastery of the curriculum and a passing grade, Student A has 
learned only 20 words. Now consider student B in a class where his teacher expects him 
to learn 100 vocabulary words. Student B may have low psychological engagement and 
poor behavioral engagement. Yet, a failing grade with a mastery level of 60% of the 
curriculum gives Student B mastery of 60 words—three times the knowledge of Student 
A. While it is probable that better psychological and behavioral engagement might have 
increased his level of mastery, the curriculum sets the ceiling for his opportunity to learn.  
All students need the opportunity to learn high-level curricula in order to be ready 
for post-secondary training and the workforce. Access to such curricula should not be 
dependent on a parent’s ability or willingness to move to a high-quality school. It should 
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not be dependent on a parent’s insistence on high track levels for his or her child. It 
should not be dependent on race, socioeconomic background, or how one behaves in or 
out of school. Access to both rigor and high quality teachers should be a guarantee of the 
public school system nationwide. 
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Appendix A 
Descriptive Statistics by Race for Capital Input Variables [Source: NELS 88:1992] 
 
Model 
Code 
Variable Label White African American Total 
  M SD M SD M SD 
C11 SES Quartile** 2.77 1.187 2.03 1.064 2.68 1.114 
C12 Mean of parental 
educational expectations 
4.683 1.242 4.655 1.345 4.681 1.250 
C13 Student educational 
expectations 
4.70 1.453 4.60 1.530 4.70 1.459 
C21 School Quality 1** 5.23 6.337 4.42 4.435 5.16 6.211 
C22 School Quality 2** 57.20 29.069 48.03 27.998 56.47 29.089 
C23 School Quality 3** 50.79 25.212 41.28 23.738 50.03 25.227 
C24 School Quality 4** 4.32 .768 4.19 .747 4.31 .767 
C25 School Quality 5** 3.95 .791 3.68 .837 3.93 .798 
C3  Mean of the academic 
track level of two 
academic classes** 
1.806 .664 1.594 .715 1.789 .671 
C4 Mean of two teachers’ 
expectations for student to 
go to college** 
.758 .407 .589 .468 .745 .415 
NOTE: Only students with answers to all questions were included in descriptive statistics. Caution 
should be used interpreting results due to differences in sample size. N (White) = 5092;  
N (African-American) = 442 
* Difference in means between races is statistically significant (p < . 05)  
** Difference in means between races is statistically significant (p < . 001)  
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Appendix B  
Descriptive Statistics by Race for Proposed Student Engagement Model 
 
Model 
Code 
Variable Label White African 
American 
Total 
  M SD M SD M SD 
SE111 Skip .46 .853 .38 .771 .46 .847 
SE112 Late 1.15 1.070 1.22 1.097 1.15 1.072
SE113 Parent warning: attendance .18 .439 .21 .478 .18 .442 
SE121 Troublemaker** .31 .529 .20 .469 .30 .525 
SE122 Trouble .59 .870 .56 .786 .59 .864 
SE123 Fights .15 .405 .17 .407 .15 .405 
SE124 Parent warning: behavior** .13 .397 .21 .487 .14 .405 
SE131 Brings homework 1.00 .687 .94 .662 1.00 .685 
SE132 Brings pencil .61 .691 .67 .695 .61 .691 
SE133 Brings books* .45 .606 .53 .732 .46 .617 
SE141 Completes homework 1.563 1.322 1.644 1.195 1.569 1.312
SE142 Works hard** .294 .399 .350 .412 .299 .400 
SE143 Attentive in class 1.734 1.198 1.707 1.129 1.732 1.193
SE211 Classes interesting** 2.77 .654 2.89 .631 2.78 .653 
SE212 Feeling of satisfaction** 2.85 .634 2.96 .568 2.86 .629 
SE213 Try hard** 3.143 .911 3.346 .825 3.159 .906 
SE221 Grades important** 2.42 .680 2.64 .586 2.44 .675 
SE222 Education important 2.63 .530 2.67 .533 2.63 .530 
SE231 Teachers listen** 2.77 .648 2.88 .466 2.78 .651 
SE232 Teachers do not put down** 3.06 .667 3.18 .701 3.07 .670 
SE233 Teachers care** 2.85 .733 3.01 .687 2.86 .731 
SE234 Teachers praise** 2.57 .721 2.76 .720 2.59 .723 
SE3 Hours of homework** 2.74 1.770 2.40 1.686 2.72 1.766
NOTE: Only students with answers to all questions were included in descriptive statistics. Caution 
should be used interpreting results due to differences in sample size. N (White) = 5092;  
N (African-American) = 442 
* Difference in means between races is statistically significant (p < . 05)  
** Difference in means between races is statistically significant (p < . 001)  
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Appendix C 
Descriptive Statistics by Race for Student Achievement Dependent Variable [Source: 
NELS 88:1992] 
 
Model 
Code 
Var. Label White African 
American 
Totals 
  M SD M SD M SD 
SA1 Reading Standardized 
Score** 
52.460 9.582 45.231 9.272 51.598 9.828 
SA2 Mathematics 
Standardized Score** 
52.760 9.704 44.441 8.696 51.769 9.961 
NOTE: Only students with answers to all questions were included in descriptive statistics. Caution 
should be used interpreting results due to differences in sample size. N (White) = 5092;  
N (African-American) = 442 
* Difference in means between races is statistically significant (p < . 05)  
** Difference in means between races is statistically significant (p < . 001)  
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Appendix D 
IRB Compliance Form 
 
From: Nalinee Patin [NPATIN@clemson.edu] 
Sent: Monday, February 28, 2011 9:17 AM 
To: Jane Lindle; bnesbit@clemson.edu 
Subject: IRB Review not Required for IRB2011-064 
 
Dear Dr. Lindle and Ms. Nesbitt, 
 
The Clemson University Office of Research Compliance (ORC) has determined that your project 
entitled “Expanding a Validated Model: Effects and Antecedents of Student Engagement” is 
not subject to IRB review.  
 
Per Ms. Nesbitt, at this time, the dataset that will be used is publicly accessible and the data 
holder, National Center for Educational Statistics (NCES), does not require IRB review. Since the 
data will be aggregated and anonymized, they do not currently contain “identifiable private data.” 
Therefore, use of these data does not involve human subjects as defined in the federal 
regulations governing the protection of human subjects in research [45 CFR 46.102(f)], and IRB 
review is not required. 
 
Please contact this office again if there are any changes to this project that might bring it under 
the purview of the IRB. It is the responsibility of the ORC to determine whether any specific 
project falls within the definition of research with human subjects, as provided by federal 
regulations and institutional policy. 
 
Good luck with your project, and let us know if you have any further questions. 
 
 
Regards, 
Nalinee  
 
Nalinee D. Patin 
IRB Coordinator 
Clemson University 
Office of Research Compliance 
Institutional Review Board (IRB) 
Voice: (864) 656-0636 
Fax: (864) 656-4475 
E-mail: npatin@clemson.edu 
Web site: http://www.clemson.edu/research/compliance/irb/ 
IRB E-mail: irb@clemson.edu 
 
Confidentiality Notice:  This message is intended for the use of the individual to which it is addressed and may contain 
information that is confidential.  If the reader of this message is not the intended recipient, you are hereby notified that any 
dissemination, distribution, or copying of this communication is strictly prohibited.  If you receive this communication in 
error, please notify us by reply mail and delete the original message. 
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FOOTNOTES 
1The five engagement studies included in Glanville and Wildhagen’s original 
analysis are marked with an asterisk in Table 3. 
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